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Trend of American Research on 
Grey Iron 


Year by year, the Convention of the American 
Foundrymen’s Association faithfully mirrors 
the most recent technical achievements in the 
field of foundry endeavour. Some develop- 
ments must naturally be regarded as tentative, 
but in most cases there is a wealth of research 
as a background. In the field of cast iron, Mr. 
Fulton Holtby and Mr. Ralph L. Dowdell have 
reported that so far as electrically-melted cast 
iron is concerned, there is a transition point at 
0.18 per cent. sulphur. Progressively, until that 
quantity is reached, sulphur lowers the trans- 
verse and tensile strengths and hardness and in- 
creases deflection, but beyond 0.18 per cent. the 
reverse is true. Moreover, increasing the 
sulphur lowers the manganese content, the de- 
crease being more noteworthy after the critical 
point (0.18 per cent. sulphur) is reached. The 
chill thrown is not affected by sulphur providing 
the manganese remains constant. Finally, up 
to 0.14 per cent. sulphur, machinability de- 
creases, but between 0.14 and 0.18 per cent., 
it increases, and above this figure it again 
decreases. 

A conclusion reached by Mr. E. K. Smith 
is that there is a definite relationship between 
motor-car cylinder wear and ferrite content, the 
greater the quantity present the more intense 
being the wear. He advocates that the best 
cylinder bore structure at the position of maxi- 
mum wear should consist of an entirely pearlitic 
matrix, with long thin flakes of normal graphite, 
no ferrite, and sufficient small particles of iron- 
chromium carbide to increase the resistance to 
wear. 

Important conclusions have been drawn by 
Mr. H. W. Dietert and Mr. E. E. Woodliff 
resulting from a study of the effect of sand on 
the physical properties of cast iron. They have 
reported that “life,” feeding, transverse strength 


and deflection are reduced when excessive mois- 
ture is present in the sand. No doubt this is 
due to the increase in heat conductivity to be 
associated with excessive moisture. Increased 
permeability in the sand was found to reduce 
the fluidity, refine the graphite, and reduce the 
phosphide eutectic areas. With low-per- 
meability sands, the pearlite areas are more 
completely developed. 

An investigation carried out at the Battelle 
Memorial Institute by Mr. C. H. Lorig and 
Mr. V. H. Schnee shows that copper is beneficial 
in improving the damping capacity of cast iron. 
As the copper content increases up to a maxi- 
mum of 3 per cent., there is a slight decrease 
in the endurance ratio; that is, it has little, if 
any, effect. on the thermal conductivity, and 
within the limit of the quantity range investi- 
gated there was insignificant effect on the elec- 
trical conductivity. A second investigation 
emanating from the Battelle Institute, carried 
out by Mr. A. Boyles, shows that ferrite, 
austenite and graphite exist in equilibrium within 
a range of 787 to 843 deg. C. Further con- 
clusions are: (1) The rate of formation of both 
ferrite and pearlite was accelerated at sub- 
critical temperatures; (2) under identical condi- 
tions of heat-treatment an iron containing fine 
graphite showed more ferrite than one contain- 
ing large graphite flakes; (3) the initial tempera- 
ture of heating had an effect on the rate of 
formation of ferrite; (4) in small castings, 
examined by quenching at various stages during 
cooling in the mould, ferrite began to form 
along the graphite flakes prior to the formation 
of pearlite, continued to develop during the 
transformation period, and no additional ferrite 
appeared after transformation was complete, 
and (5) silicon is not only a graphitiser but also 
provides a mechanism for the formation of free 
ferrite. 

An incomplete investigation which has been 
made by Mr. H. L. Womochel and Mr. C. C. 
Sigerfoos at the Michigan Engineering Experi- 
mental Station is full of promise. An extensive 
research has been carried out on the influence 
of the mould on shrinkage in ferrous castings. 
These workers have put forward the following 
conclusions : —(1) Differences in piping, internal 
shrinks and sinking of the cope face of grey- 
iron castings can be correlated with dimensional 
changes of the mould cavity, resulting from the 
expansion and contraction of the mould material 
during the solidification of the metal; (2) high 
moisture content, high green compressive 
strength, soft ramming and unfavourable dis- 
tribution of grain size of the sand tend to pro- 
mote shrinkage defects in grey-iron castings; 
(3) the presence of coal dust in green sand 
decreases the amount of shrinkage defects in 
grey-iron castings; (4) small grey-iron castings 
made in baked oil-sand moulds showed no 
shrinkage defects; and (5) small steel castings 
are less susceptible to the influence of the mould 
than are grey-iron castings. 

These then are some of the major points 
brought out in recent American research work. 
Not all of it is confirmed, and it only applies to 
the conditions under which the experiments were 
carried out. Generally speaking, they contain 
many pointers of direct application to conditions 
existing in this country. 
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Founders’ Forum 


Q.—We have recently been troubled with the 
cracking of a grey-iron casting of the cylindrical 
type weighing around 5 tons with a wall-thick- 
ness between 14 and 2 in. The castings are made 
in loam and have a composition of T.C 3.46 per 
cent., C.C 0.83, Si 1.36, Mn 1.13, S 0.072, and 
P 0.16 per cent. The mould was poured at 
approximately 12.30 p.m. and the casting re- 
moved from mould at 8 a.m. the following 
morning. Between 12 and 1 p.m. after most of 
the core had been removed the casting cracked 
with a blue fracture. Can you offer any sugges- 
tions as to the cause of the trouble? 

A.—The cracking of this casting is most prob- 
ably due to strains caused by too early removal 
from the mould. A casting of the size and 
section in question 20 hrs. after casting will 
still have a temperature of around 400 deg. C. 
This is approximately representative of the tem- 
perature present when stripping operations 
commenced. During the cooling of grey-iron 
castings there are two periods of heat fragility 
which have an important bearing on contraction 
strains. The first period, at a comparatively 
high temperature, does not enter into the present 
problem. The second period exists at a low 
temperature ranging from 177 to 261 deg. C. 
(370 to 520 deg. F.). At this temperature cast 
iron suffers an appreciable loss in strength, and 
the region has become known as the “ blue- 
brittle range,” due to the characteristic colour 
of fractured surfaces. 

Freedom from cracking will be obtained 
by :—(a) Releasing or removing cores whilst the 
casting is at a dull red heat, or (b) retarding the 
rate of cooling to ensure slow cooling down 
to the beginning of the “ blue-brittle range” so 
that the casting is free from contraction strains 
when it is cooling through the range. 


Book Review 


Refractory Materials—Their Manufacture and 
Uses. By Alfred B. Searle. Published by 
Charles Griffin & Company, Limited, 42, 
Drury Lane, London, W.C.2. Price 45s. 

The reviewer has long regarded this book, 
which now reaches its third edition, as the stan- 
dard work of reference on the subject of re- 
fractories. It is essential to point out to readers 
of the JouRNAL that the subject of moulding 
sands is excluded, and rightly so as the book 
in its new form reaches nearly 900 pages. As 
the reviewer was familiar with the contents of 
previous editions, he confesses to have re-read 
only a number of sections which were of special 
interest to foundrymen. The notes on lining 
cupolas are excellent, not so much because they 
contain specific instructions but rather because 
they indicate the limitations and potentialities 
of the various materials available. Another 


section studied with interest was _ that 
covering dolomite bricks. Here it would 
have been pleasing if the author had 


given some idea as to the commercial progress 
achieved. Instead there is a bald statement that 
they have been manufactured in this country 
since 1936. The reviewer has used them in 
Spain, where storage presented no difficulties so 
long as the wind came from the Sahara, but 
deterioration set in with the Atlantic breezes! 

Another phase studied was that of the dimen- 
sional accuracy of bricks, and here the author 
rightly addresses himself to the maker, rather 
than to the users. No doubt, elsewhere, the 
baneful effect of poor shape is stressed. 

It is certain that the book has been thoroughly 
revised and in its new form it will maintain 
its assured position as the standard work of 
reference on the subject of refractories and as 
such it needs no further recommendation. 


FOUNDRY TRADE JOURNAL 


Mechanical Grading of 
Sands 


The Third Steel Castings Report drew atten- 
tion to the importance of the method used for 
obtaining the mechanical grading figures for 
moulding sands. “In mechanical grading,” the 
Report states, “it is evident that the variations 
in the test results are due to the persona! 
factor in hand sieving,,” and later that “ more- 
consistent results will be obtained with a 
mechanically-operated sieving machine than by 
hand sieving.” 

A machine specially designed for the purpose 
of the mechanical grading of sands is manufac- 
tured by the Pascall Engineering Company, 
Limited, of 156, Charing Cross Road, London, 
W.C.2. In this machine three basic features 
are incorporated:—(1) the speed of vibration, (2) 
a rotary rocking motion, and (3) a gyratory 
movement of the material under test. The ap- 
paratus, which is known as the “In-clyno” 
laboratory test-sieve vibrator, is fitted with a 


THE IN-CLYNO TEST SIEVE VIBRATOR. 


time switch which can be set for 20-minute 
tests or for a shorter or longer period (5 to 90 
min.), which at the very least ensures that a 
series of tests will have had exactly similar 
treatment and that the results are comparable. 
Moreover, during the time the machine is run- 
ning, the operator is free to carry out other 
work. The accuracy of the results will obviously 
be of a more trustworthy nature than where 
hand sieving is resorted to. A mechanism is 
included which allows for the quick release of 
either 6-in. or 8-in. nests of sieves. For the 
actuation of the machine, a fractional-horse- 
power (4) motor is used with either d.c. or a.c. 
power supply. The mechanism of the vibrator 
runs in an oil bath, so that attention is kept at 
a minimum. The general appearance of the 
instrument is shown in our illustration. 


THE CONTROLLER OF NOoN-FERROUS METALS has 
issued a notice calling upon all owners of public or 
private warehouses in Great Britain, Northern 
Ireland, or the Isle of Man in which virgin copper 
is at present in store, to funish him with a return of 
such metal. The return should give the fullest pos- 
sible information as to quantity, quality, brand, 
marks, and ownership, and should reach the Con- 
troller of Non-ferrous Metals, Grand Hotel, Rugby, 
by July 22. Manufacturers who own private ware- 
houses and already make regular returns of their 
stocks of copper are not required to comply with 
the notice. 


Juty 18, 1940 


Random Shots 


A correspondent has sent in a companion to 
our recent story about working for the same 
people (the missus and three kids). The story 
begins the same way, by a man meeting a 
friend whom he had not seen for some time 
and enquiring whom he was working for now- 
adays. 

“Eh, Ah’m fixed up all reet,” came the 
answer, “ Ah’m workin’ fer Jeyeses.” 

““Jasus?” echoed the astonished friend. 
“Thee in t’ Salvation Army? Nay, tell us 
summat a bit asier ter swaller! ” 

“ Ah tell thee Ah’m working for Jeyeses,” he 


persisted. “‘ Tha knoas, the folks wot mek that 
there sanitary fluid they use in ’ospitals.” 
* * * 
It appears that new subscribers to an 


American metallurgical journal are asked to 
state their occupation. One such intending sub- 
scriber recently described himself as a 
~ sandurgist”! And why not? Although no 
such word is to be found in the dictionary, a 
man who specialises in sand-handling surely has 
as much right to call himself a sandurgist as one 
who specialises in metals has to call himself 
a metallurgist. In any case it is only one more 
addition to an already long list of newly coined 
words in an industry which is fast outgrowing 
its. ready-made vocabulary. In fact, such a 
plethora of new-fangled words is cropping up 
around the foundry industry that one of the 
first post-war needs will be for a commission 
to sit upon the matter lest the situation should 
become too out-of-hand. Already there are far 
too many “abilities” strewn about the metal- 
lurgical pathway. 


* * * 


One of the tasks of the new French Govern- 
ment has been to find a more fitting national 
motto to replace “ Liberté, Egalité, Fraternité,” 
which under present conditions sounds some- 
what démodé. A correspondent suggests the 
following apt alternative: “ Lavalité, Pétainité, 
Bordeauxité.” 

* * 

Here’s a pretty little problem for the costing 
department. It is adapted from a poser set 
in the last issue of “ The Iron Age,” to which 
the answer is not yet given. Jt sounds a harm- 
less little affair when cats are used as the unit 
as in the original problem, but apply it to 
moulders and see what the Trade Union 
Officials will have to say about it! 

If it takes five moulders five minutes to ram 
up five standard moulds, how many moulders 
will it take to ram up a hundred such moulds 
in a hundred minutes? 

The answer, in ‘“Marksman’s” humble 
opinion (he being no great shakes at mathe- 
matics), should be five! 

* * * 


A little girl, living next door to a park, used 
to run each evening, just before going to bed, 
to watch the Local Defence Volunteers, who 
were in the habit of drilling there. After about 
a week of it, however, the novelty wore off 
and she didn’t bother to go again. But one 
fine morning along came half a dozen work- 
men to take down the park railings, which were 
of the spear-headed type; this operation seemed 
to fascinate the young lady tremendously. 
Nevertheless, she made no comment at the time, 
but that evening she asked her mother if she 
could run again to see the “drilling men.” “I 
do so want to see them using the spears the 
workmen got from the railings this morning 
for them! ” she said. 

* * * 


A good story going the round just now is of 
an Italian officer who drew out his sword and 
cut down a side street! 

MARKSMAN.” 


| 


= 
Jt 
| 
Re 
| desis 
furn: 
furn 
| ina 
|| the 
oper 
exac 
date 
in G 
gene 
2 the 
appe 
steel 
thro 
a 
due 
adv 
= 
, 4 
= 
rep) 
4 higl 
ing 
nac 
and 
cap 
mel 
I 
fur: 
fur 
wei 
6 a 
the 
fur 
cit} 
pri 
ele 
bor 
ing 
an 
na 
: tio 
: bel 
as 
fur 
qu 
sta 
she 
to 
pre 
ar 
en 
are 
in 


Juty 18, 1940 


FOUNDRY TRADE JOURNAL 


Coreless Induction Furnace 


Developments 
TRENDS AND PROGRESS IN FOREIGN PRACTICE 


Reviewing recent progress in Germany in the 
design and applications of the coreless induction 
furnace, O. DoRRENBERG and W. BOTTENBERG, 
in a Paper in “ Stahl und Eisen,” point out that 
the first furnace of this type for continuous 
operation erected in Germany was installed 
exactly ten years ago, viz., in 1930. Since that 
date the total number of furnaces of this type 
in Germany has grown to 140 with an installed 
generator output of nearly 40,000 kw. Although 
the total capacity of 160 tons of these furnaces 
appears very small when compared with other 
steelmaking plant, yet owing to their high 
throughput the annual production accounts for 
a considerable proportion of German electric 
steel output. The authors suggest that the 
favour which these furnaces have enjoyed is 
due to their general operating and metallurgical 
advantages, the ease with which they can be 


Fic. 1—STANDARD GERMAN TYPE OF CORELESS 
INDUCTION FURNACE. 


adapted to a variable and highly flexible pro- 
duction programme, the absence of local super- 
heating and the certainty with which the opti- 
mum melting and pouring temperatures can be 
reproduced, the rapid and complete solution of 
high-melting-point alloy additions, and finally 
satisfactory consumption ratings and low melt- 
ing losses. A further advantage of these fur- 
naces is the ease with which they can be charged 
and controlled, and even a furnace with a high 
capacity requires the attention of only one 
melter. 

During recent years, the capacities of these 
furnaces have been steadily increased; the first 
furnaces had a capacity of a few hundred- 
weights, while the latest can take charges of 
6 and even 8 tons; there is as yet no sign that 
the maximum capacity has been reached, and 
furnaces are now being designed with a capa- 
city of 10 tons. The general design of the two 
principal German types of coreless induction 
furnace is shown in Figs. 1 and 2, the main 
elements of these furnaces being the furnace 
body proper, the coil, the crucible with charg- 
ing arrangements, and the linings of the base 
and top. Initially power was fed to the fur- 
nace through flexible cables, but the installa- 
tion of isolating switches, either at the side or 
below the furnace, now finds general favour, 
as it ensures that the power is cut off when the 
furnaces are discharged. Where heat is re- 
quired during the tapping operations, for in- 
stance when pouring a heavy charge into hand 
shanks, supplementary cables are provided, and 
some furnaces are sheathed in a copper jacket 
to minimise the heat loss to the furnace body 
proper by the stray field from the coil. This 
arrangement allows the furnace to be strength- 
ened with iron rings, as already employed in 
are furnaces, and gives a much stronger sup- 
port, as shown in Fig. 1. In the furnace shown 
in Fig. 2, the coil is so arranged that it 


approaches the steel supporting structure on one 
side only; since these parts are made of non- 
magnetic alloys, while the individual elements 
of the furnace are carefully insulated with re- 
spect to each other, undesirable heating of the 
furnace structure is avoided. 

In coreless induction furnaces, the most im- 
portant element is the coil, and many attempts 
have been made to improve the efficiency of 
these coils. Little success has attended the sub- 
stitution of the simple cylindrical coil by 
specially-shaped coils or air-cooled coils in 
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of pouring. But a hydraulic system requires 
careful protection of the pressure cylinders 
and pistons against dust and splashing steel, 
which, adhering to the piston, score the walls 
of the cylinders and the packings and soon 
make the system leaky. In electrical systems, 
various types of chain linkages are employed, 
which provide an emergency chain for empty- 
ing and lowering the furnace should the master 
chain break. 


Power Equipment 

Transformation of power from the mains is 
performed exclusively by aggregates consisting 
of a driving motor, generator and exciter. The 
generator rating is determined mainly by the 
weight of the furnace charge and the time the 
charge is left in the furnace. While in 
American practice the usual ratio of generator 
output in kilowatts to the furnace capacity ex- 
pressed in kilograms is between 1:2 and 1:3, 
these limits are applicable in Germany only in 
small furnace plants; it is usual in Germany 
for larger furnaces to employ a lower generator 
rating, as indicated by the curve in Fig. 3. 
Out of consideration of the power consumption, 
it is desirable to have a rapid melting period, 
i.e., the provision of a high generator output, 
since the amount of energy absorbed by the 
lining is then small. There are no technical 
difficulties in realising rapid heating-up and 


FiG. 2—ANOTHER STANDARD GERMAN 
TyPE OF CORELESS INDUCTION 
FURNACE. 


which the coil losses are not excessive. Up to 
the present, the water-cooled type of coil has 
proved the most efficient and practicable. An 
idea of the dimensions of a coil may be 
gathered from the following data for a 6-ton 
furnace; this coil has an internal diameter of 
1,160 mm. (about 45 in.), is 1,230 mm. high, 
and has a copper section of 60 by 61 sq. mm., 
its total weight being 2.5 tons. The high 
mechanical and thermal stresses to which the 
coil is exposed are taken up by asbestos rings 
and vertical bars respectively. In the latest fur- 
naces the coils are anchored to the foundation 
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bolts, while in some, tension bars are intro- 
duced to press the coil hard down on to the 
baseplate, leaf springs being added to equalise 
the tension in the bars. 

The furnaces can be tilted either hydraulically 
or electrically, the former method affording 
simple and finely graduated control of the rate 
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Fic. 4.—Loap DIAGRAM ON SIMULTANEOUS CONNECTION 
AND OPERATION OF TWO FURNACES FROM ONE GENERATOR. 


melting, since the load on the furnace expressed 
in kilowatts per ton can be increased practically 
without limit. 

Considerable advances have been made in 
recent years in the design of converters, the 
motor and generator now being mounted on 
the same shaft, which reduces both the weight 
of the aggregate and the space requirements. 
Servicing of the rotor and general maintenance 
are in consequence much simplified. In these 
new types of converter, the driving motor is 
frequently connected directly to the H.T. 
supply—up to 10 kilovolts—and started auto- 
matically in a star-delta circuit. This arrange- 
ment offers a considerable saving in equipment 
and cabling as compared with the earlier prac- 
tice of connecting up to a 220/380-volt three- 
phase supply. A knotty point in the past has 
been in regard to the optimum frequency of 
an induction furnace plant, but it has now been 
established that the electric efficiency is in- 
dependent of the frequency within wide limits, 
and that the power consumption increases only 
slightly with the frequency. Furnaces with a 
capacity below 1 ton are now normally run on 
a frequency between 1,000 and 2,000 c.p.., 
and larger furnaces on 500 c.p.s. Below 500 
c.p.s. the first cost of the condensers increases 
rapidly. 

The connection and disconnection of the con- 
densers is now performed with compressed-air 
switches, and the excitation is switched on and 
off automatically so that during melting the only 
attention which need be given to the switch- 
board is that to maintain the highest possible 
power factor. Attempts have been made to 
introduce fully automatic operation in which 
the individual groups of condensers are brought 
into circuit or disconnected by a special con- 
troller as the power factor drops, the controller 
itself being under control of wattmeters and 
power-factor meters. The air-cooled condenser 
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has proved to be the most suitable and efficient 
and is gradually replacing the water-cooled 
condenser. 

Since the full capacity of the generator is 
only required during the melting period, con- 
sumption ‘dropping to about 30 per cent. of the 
available power once the charge has been melted, 
it has become a common practice to connect 
two furnaces to a single generator unit and to 
run the two furnaces simultaneously. Both 
furnace circuits, consisting of furnace and con- 
densers, are connected to the generator in 
parallel, which enables the power consumption 
to be controlled between 90 and 100 per cent., 
in such a way that just the required amount of 
power is supplied to each furnace. This is 
facilitated by making the melting period in one 
furnace coincident with the refining period in 
the other furnace. As indicated in Fig. 4 for 
a furnace plant consisting of two 600-kg. units, 
the generator then runs roughly at 100 per cent. 
rating the whole time. 


Metallurgical Conditions 


In line with the improvements in design and 
operation which have been made in coreless 
induction furnaces, considerable progress has 
also been made in the control of the metallurgi- 
cal conditions in these furnaces. In Germany, 
extensive work on these problems has been 
carried out during the last 15 years by the 
Kaiser-Wilhelm-Institut fiir Eisenforschung; 
apart from questions dealing with the metal- 
lurgical reactions in these furnaces, this work 
has been mainly devoted to examining the possi- 
bilities of the furnace for the manufacture of 
very high-grade steels. It has been established 
that refining and similar reactions can be carried 
out with great reliability and great speed in the 
inductiom furnace, as owing to the electro- 
dynamic motion produced in the bath of molten 
metal optimum and rapid means are provided 
for the establishment of a concentration equi- 
librium in the slag via diffusion. The elimina- 
tion of the merest traces of admixtures, which 
can only be realised by the reaction between 
metal and slag going to completion, is also most 
favourably promoted by the motion set up in 
the bath. The general reaction is accelerated 
to such a degree that no further temperature 
increase is required to facilitate interaction, in 
contrast to a quiescent melt where refining can 
only be expedited by raising the temperature. 
But since most refining reactions are exothermic, 
a temperature increase represents a reduction in 
the degree of refining following a shift in the 
equilibrium. With an acid lining, interaction 
between carbon and silica is practically com- 
plete, this being an important desideratum in 
obtaining a high-quality steel. With a basic 
lining, phosphorus and sulphur can be removed 
to exactly the same degree as in other melting 
and refining plants. 

The coreless induction furnace offers a variety 
of practical advantages from the metallurgical 
standpoint, and these can be utilised in various 
directions, according to the requirements of 
the particular process demanded. While when 
melting unalloyed or alloyed steel castings a 
specific composition and definite fluidity must 
be maintained in the product, in the production 
of high-grade steel alloys certain physico- 
chemical conditions and reaction laws must be 
satisfied. By far the majority of modern core- 
less induction furnaces are run on the acid 
principle, a plastic refractory clay being used 
as lining. Linings so made have in some 
cases exhibited a life of 55 melts. Although 
with an acid lining the two principal operations 
are nearly always melting and refining, certain 
special refining operations are also carried out, 
but only to a limited degree, since a high content 
of basic metallic oxides in the slag has an 
adverse reaction on the acid lining. Work 
devoted to devising a suitable basic lining has 
heen carried out in recent years in Germany, 


(Continued in next column.) 
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Classification of Moulding 


Machines 


A GUIDE TO CHOICE OF PLANT 


In a Paper on the “Construction of Mould- 
ing Machines,” which Dr.-ING. A. PALMUCCI 
presented to a series of foundry meetings held 
in various towns in Italy, the author first re- 
viewed the properties of the sands to be used 
in moulding-machine practice. Having dealt 
with such subjects as pattern-plates, the advan- 
tages to be derived from the use of moulding 
machines, an analysis of primary movements, 
the actual ramming of the sand by jarring, 
squeezing and by the Sandslinger, the author 
has established a classification for moulding 
machines. 

The two principal functions which underlie 
moulding machine practice are the ramming of 
the sand and the stripping of the pattern. These 
two functions can be carried out by various 
means according to the nature of casting to 
be made. In Table I are set out vertically four 
types of ramming most frequently encountered, 
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ling problem, which in this case assumes major 
importance, it is necessary to turn over the 
mould and strip the pattern by the crane. Such 
a system is of almost universal application as 
it is limited only by the size of the box which 
can be set upon the table. So far as snap flask 
work is concerned, the stripping of the pattern 
plate is effectively carried out by hand from 
the cylindrical, triangular or other shaped flask. 
Thus, in this case a squeeze or a jam-ram 
squeeze, without stripping mechanism, is indi- 
cated (DmP or DmSP). 

A characteristic case is provided by castings 
in which the chief difficulty consists in the strip- 
ping of the pattern (for example, certain com- 
ponents of aero-engines). In this case squeezing 
and jarring are essential requisites because 0 
the use of bonded silica sand which is some- 
what sticky, and thus stripping becomes an 
operation which of itself absorbs a large pro- 
portion of the moulding time. The chief factor 
to be associated with turning over and strip- 
ping is that the actions must be both “sweet” 
and sensitive. In this case, recourse must be 
had to a turnover machine (by hand or, if the 


TaBLe I.—Schematic Classification of Moulding Machines, excepting Sandslingers and Other Special Types. 


Variants such as down-sand frames should also be considered before making a final specification. 


Stripping System. 


Stripping not 
effected by | 


Direct, without | 
turning over the mould. 


| Stripping by | Stripping by 
hand, witha | 


Turnover machines. 


| Stripping by | 
| hand, with a 


Stripping by 


pneumatic or pneumatic or 


the machine. lever or pins hydraulic lever or pins | hydraulic 
A. | or stripping methods. ' or stripping methods. 
plate. | Dp. plate. Rp. 
Dm. | Rm. | 


ssion. ) 


@ | By hand ramming | 
or using a sys- 
tem of levers. 


| By compressed air 
| or hydraulically. 


(For sand-compre 


System of consolidating the moulding material. 


| By jolting 
squeezing. 


| 

and | | 

| 

SP. | 


| | | 


and horizontally three groups of stripping 
methods, two of which are again subdivided. 
This allows for twenty types of machines and 
therein can be included almost every type under 
the sun, except of course such machines as the 
Sandslinger. In other spheres there are 
numerous applications, providing variants the 
inclusion of which would only serve to compli- 
cate the table. 

The foundryman in search of a moulding 
machine should ascertain what are the indis- 
pensable properties of the castings proposed to 
be made thereon. For example, to make deep 
hollow castings he should choose a jar-ram 
turnover machine—RmS or RpS. For fiat- 
topped castings a plain, non-turnover squeeze 
machine (DpP) should suffice. For large com- 
plicated castings a jar-ram turnover machine 
can bring out high costs and in such cases the 
installation of a simple jar-ram machine (AS) 


as the steady increase in the capacity of the 
furnaces led to an expansion in the consumption 
of lower-grade materials. The difficulties, at 
first serious, have been overcome by making 
a lining from special magnesites. This form 
of lining, which has a reasonably long life, 
has called for various modifications in pro- 
cedure, but on the whole is as successful for 
refining operations as an acid lining. 


box be heavy, pneumatically) and stripping the 
pattern by hand using an oil cylinder (RmM 
or DpM). If a foundry has no compressed air 
available, it can fall back on a squeezer pro- 
vided with a mechanical stripping gear and 
working through a stripping plate (DmM or 
DpM). An alternative would be a hand-ram 
turn-over machine (RmM). 


Book Review 
Canteens in Industry. Published by the Indus- 
trial Welfare Society, 14, Hobart Place, 
London, S.W.1. Price 1s. post free. 
Although this book only made its appearance 
at the beginning of the war, so great has been 
the demand that a third edition has been printed. 
It has been amended to include problems arising 
out of rationing. So far as the reviewer is 
aware, it is the only publication devoted to what 
is at the moment a matter of outstanding impor- 
tance. 


Competition from Plastics 

Among the more prominent and _ established 
applications of plastics of direct interest to foundry- 
men cited by Mr. H. V. Potter in a lecture which 
he delivered to the Royal Society of Arts, were:— 
Silent and corrosion-resisting gears; roller mill 
bearings; vacuum cleaner parts; pile-driver dollies 
(highly stressed); various automobile parts both 
—— and others (about 30 components); and tool 
andles. 
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Semi-Permanent Moulds for Non-Ferrous 


Casting Production 
By FRANK HUDSON 


The smaller and more isolated foundries 
throughout the country can materially increase 
production of suitably designed castings such as 
bushes, large washers and nuts, handwheels, 
brackets, small propellers, etc., by the use of 
semi-permanent moulds. The best results are 
obtained on the more simple bronze, gunmetal 
and brass castings, free from intricate cores, 
normally made in two-part boxes. Foundries 
lacking machine-moulding facilities and short of 
skilled labour derive particular advantage from 
this method of production. 

In order to obtain maximum casting solidity 
and to reduce the need of feeding risers as much 
as possible, the mould should have a high ther- 
mal conductivity and this can be obtained by 
the use of a silicon-carbide or graphite base 
material. Furthermore, in order to obtain the 
highest yield of castings from the mould it is 
important that the method of running should 
be such as to enable it to be readily removed 
from the mould. Similarly, a good taper should 
be -_ to parallel faces of any appreciable 
depth. 

Fig. 1 shows a suggested method of making 
a simple mould for a gunmetal disc. That part 
of the mould forming the centfe hole should be 
well sprigged and given good taper. It should 
be noted that moulding boxes are not required, 
and the semi-permanent mould can be initially 


Fic. 


1.—SIMPLE MOULD FOR GUNMETAL 
Disc. 


rammed up in a wooden frame which is sub- 
sequently removed. Locating pins and sockets 
can be inserted during ramming up. The mould 
should be well vented by wire right through to 
the casting face and air vents should also be 
made on the joint as shown as an additional 
precaution. Fig. 2 illustrates a partly completed 
mould for bearing shells. The locating sockets 
will be observed and the down-runner is cut in 
the other half-mould for vertical casting. The 
cores employed are made in oil sand or plain 
red sand. 

Fig. 3 shows the method of making a mould 
for a motor boat propeller. In this instance the 
casting is poured horizontally through a large 
runner-head on the centre boss, and to facilitate 
removal of the top part an oil-sand insert is 
fitted prior to each pour so that the necessary 
clearance can be obtained after casting. Alterna- 
tively a weak red-sand core can be employed 
sufficiently friable to enable the runner-head to 
be drawn through the top part. It is important 
to note that the head should only be filled with 
metal to within 4 in. of the top. 


Mixture for Semi-Permanent Mould 


A suggested mixture for semi-permanent 
moulds is 97 per cent. dry silicon-carbide sand 
(fire sand) and 3 per cent. concentrated sodium 


silicate. The sodium silicate is diluted with an 
equal part of cold water before adding to the 
silicon-carbide and is mixed rapidly to the con- 
sistency of green sand. If the mixture appears to 
be too dry, temper accordingly. Use immediately 
—if drying out takes place, the final strength of 
the mould is markedly reduced. This mixture 
possesses enough green-bond strength for most 
of the moulding operations entailed. Greater 


Fic. 2.—SEMI-PERMANENT MOULD FOR BEARING 
SHELLS (PARTLY COMPLETED). 


plasticity can be obtained by the addition of up 
to 2 per cent. bentonite, but the presence of clay 
decreases the thermal conductivity and the 
strength after drying and should therefore be 
avoided as far as possible. Should the addition 
of clay be found necessary, the percentage of 
sodium silicate will probably have to be in- 
creased in order to get adequate dried strength. 
Additional sodium silicate can also be employed 
to increase the strength of clay-free material if 
this is required. 
Moulding Operations 

Moulds are rammed up in the normal manner. 
In certain instances, such as in propeller produc- 
tion, it will be found most convenient to make 
the bottom-half first, and then to dry it. The 
pattern is replaced and the top part rammed 
up. The whole assembly should then be turned 
over and pattern removed, leaving the other half 
ready for drying. This enables the mixture to 
be satisfactorily handled without requiring 
much green bond strength with the consequent 
production of the strongest structure after dry- 
ing. Moreover, it results in obtaining two per- 
fectly contiguous faces at the mould joint. 
Before drying all moulds should be well pricked 
with a vent wire right through to the pattern 
face in order to get maximum permeability. The 
refractory wash used in casting production sub- 


Fic. 3.—METHOD OF MAKING 
MouLD FOR Mortor-Boat 
PROPELLER. 


sequently seals up any small vents at the casting 
face. The use of moisture-resisting parting 
powder on the pattern and mould faces is re- 
commended, especially when wooden patterns 
are employed. 

Moulds bonded with sodium silicate should be 
dried slowly at first, otherwise swelling and 
blistering are liable to occur. It is accordingly 
advisable to keep the oven temperature just 
below 100 deg. C. for the initial drying period 
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and until most of the moistufe has been 
removed. Subsequent temperatures can be in- 
creased to the maximum possible. 


Mould Surface Wash 

The surface of semi-permanent moulds made 
from silicon-carbide mixture is inclined to be 
rough, and the required degree of casting finish 
1s obtained by treating the mould with a suit- 
able surface dressing. ._The consistency of the 
applied wash should be such as to fill up the 
small cavities present. A suitable wash for this 
purpose can be obtained from plumbago or 
graphite made into a cream with water con- 
taining 5 per cent. sodium silicate. Care should 
be taken when applying the first dressing as 
there may be a tendency for the mould surface 
to soften and rub if the drying temperature has 
not been sufficiently high. Once the first cast- 
ing has been obtained from the mould, no fur- 
ther danger is likely to arise from this cause. 
The mould surface should be redressed when 
necessary. Washes containing clay are not ad- 
vised for semi-permanent mould work, although 
cereal or oil binders can if necessary replace 
the sodium silicate mentioned above. 

Old moulds can be crushed or broken down 
for re-bonding with sodium silicate as backing 
material or simply used without re-bonding for 
packing or filling up space behind the mould 
face. 


Spanish Handbook on British © 
Industrial Practice 


The B.S.I. is engaged on the compilation of 
a technical Handbook in the Spanish language, 
the object of which is to make known to pros- 
pective purchasers in South America what 
British industry has to offer. It will also bring 
British industrial practice prominently to the 
attention of importers, salesmen, young engi- 
neers and others, and correct any misapprehen- 
sion which may exist regarding the competitive 
character of British goods and their suitability 
to those markets. The British Council is lending 
its full support to this effort and will assist in 
giving publicity to the Handbook and in further- 
ing its distribution throughout the whole of 
South America. 

A Committee of Direction under the chair- 
manship of Dr. T. Swinden, of the United 
Steel Companies, Limited, composed of a num- 
ber of experts, which was set up to examine 
the project, unanimously decided that the Hand- 
book should cover all those branches of indus- 
try interested in South American trade. It will 
be the forerunner of other volumes dealing in 
far. greater detail with individual industries, 
which will be undertaken at a later date when 
the technical staffs are able to turn their atten- 
tion from matters relating to the war effort. A 
supplement to the Handbook is being prepared 
which will give British exporters an opportunity 
of bringing to the notice of South America, 
through textual and display advertisements, 
their own particular products. The supplement 
will be given away with each copy of the 
Handbook sold. 

The B.S.I. has circularised trade organisations 
and export groups likely to be interested, but 
any individual firms who have not up to the 
present received details of the project, if in- 
terested, are invited to communicate with the 
Institution at 28, Victoria Street, London, S.W.1. 


THe TREASURY announce that steps have been 
taken whereby sums due to persons in the sterling 
area by the French Government and organisations 
organised by the French Government in respect of 
goods supplied and services rendered will be paid 
as expeditiously as possible. Inquiries should be 
addressed to the Mission concerned or to the 
French Paymaster, 11, Waterloo Place, London, 
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Processing and Surface Treatment of 
Aluminium Castings 


(Continued from page 28.) 


II—SURFACE TREATMENT 
Significance of Mechanical Finishes 


The first group to be considered comprises 
mechanical finishes which, in their various forms, 
rank not only as “ final” finishes, but constitute 
the basis for virtually every other type of finish, 
no matter by what process it be obtained. This 
latter point is of the utmost importance; not 
only does the attainment of a successful anodised 
coating, of given appearance, for example, 
depend in most cases largely upon the mechani- 
cal finish of the basis metal, but for any given 
anodising process the “ qualities’ or “ texture ” 
of the oxide film obtained may be modified by 
varying the mechanical finish of the surface upon 
which it is to be produced. 


Influence Upon Other Finishes 


Anodic treatment is cited here only for con- 
venience of illustration; the same remarks hold 
good for electro-deposition, chemically-produced 
coatings and painting. 

Practice in Relationship to Alloy Composition 

All purely mechanical finishes applicable to 
metals and alloys ia general are, with suitable 
modifications of technique, equally adaptable to 
aluminium-alloy castings. It should be realised, 
however, that the effect of certain finishes, par- 
ticularly those involving the production of a 
high polish, is to show up certain otherwise 
almost indistinguishable differences in colour 
and characteristic surface “texture” between 
alloys of different compositions or between cast- 
ings produced by different methods in an alloy 
of given composition. This factor may some- 
times become important when large, flat surfaces 
are to be bright-finished for special decorative 
purposes; as a rule, however, it is of minor 
significance. 

Alloys of different composition respond with 
varying degrees of ease to mechanical finishing 
operations; thus, for instance, those of high zinc 
content tend to take bright finishes less readily 
than the simple magnesium-bearing alloys. 


Preliminary and Roughing Operations 

To prepare the surfaces of castings for the 
final finishing cycle, they are commonly broken 
down with silicon-carbide wheels (24 to 50 grit) 
operating at peripheral speeds varying between 
1,500 and 4,000 ft. per min. Individual prac- 
tices vary widely, but features common to all 
are the use of wheels of open texture (to avoid 
glazing) and a preference for dry grinding; the 
use of tallow is sometimes met with, but appears 
to have little to recommend it. 

Care must be taken to avoid undue heating of 
the metal surface by the use of excessive speeds 
or pressures, otherwise “ dragging’ may occur. 
Large castings which cannot be conveniently 
treated on an ordinary wheel may be ground 
by means of portable grinders. Gravity die- 
castings rarely require all-over grinding, whilst 
with pressure die-castings this process may, as 
a rule, be dispensed with altogether. 


Technique of Roughing 


_ The first stage of polishing consists of rough- 
ing, which is usually carried out on wooden 
wheels faced with canvas or leather, or on wheels 
built up of fabric discs glued together. The 
wheels will vary in diameter from 6 to 20 in., 
and in thickness from 1.5 to 4 in.; they are 
Operated at peripheral speeds of 5,000 ft. per 
min., the abrasive medium being emery or fused 
alumina (Nos. 60 to 100). Portable disc grinders 
are used for large castings which cannot be 
conveniently brought to the wheel. The rough- 


ing operation may be omitted with pressure die- 
castings. 

In roughing, as in grinding, great care must 
be taken to avoid undue heating of the metal; 
for this reason, a lubricant, consisting of tallow 
thinned down with lard oil, is sometimes em- 
ployed, but care should be taken that this is not 
driven into the surface of the metal, or it may 
have harmful effects later, by “sweating” out 
and affecting the final finish. 


Greasing Process 


The next stage of the polishing process is 
usually referred to as greasing, and is carried 
out on felt or sheepskin wheels faced with Nos. 
100 to 200 emery and operating at a surface 
speed of 5,000 ft. per min. In the case of pres- 
sure die-castings, which do not need roughing, 
it takes the place of this latter operation. A 
lubricant, which may consist of tallow or bees- 
wax mixed with oil, is always used, as “ burn- 
ing” at this stage of the cycle is specially to be 
avoided. 

According to the size, shape and general sur- 
face condition of the casting, successful greasing 
demands the selection of wheels of varying 
degrees of hardness or flexibility. Where par- 
ticularly fine finishes are required, the operation 
may be carried out in two stages, using first 
the coarser grade of emery and following this 
up with treatment on another wheel faced with 
No. 220 emery. 


Precaution to be Observed When Buffing 


The buffing operation is next undertaken. 
Stitched wheels, treated as a rule with tripoli 
in a hard grease base and operating at a speed 
of 7,000 ft. per min., are employed for the pur- 
pose. It is at this stage of finishing that the 
greatest demands are made upon the operator’s 
skill and experience. Variations in pressures, in 
wheel speeds, or in the hardness or spacing of 
the textile discs of which the wheel is made, 
or even comparatively slight differences in the 
grade or hardness of the abrasive or the type 
of lubricating medium, all have a marked in- 
fluence on the attainment of successful buffed 
surfaces on aluminium alloys, which, in these 
respects, are more sensitive than most other 
metals, particularly iron and steel. 

The precise conditions yielding optimum re- 
sults depend upon both the composition of the 
alloy and the conditions under which it was cast; 
no general ruling can be formulated and wide 
variations exist between details of accepted prac- 
tices. Colouring, or final polishing, is carried 
out on soft, open muslin or flannel wheels run- 
ning at about 7,000 to 10,000 ft. per min., and 
treated with a slow-cutting silica abrasive in a 
grease base. 


High-Light and Other Finishes 


The so-called high-lighted finish is obtained 
by suitably protecting the raised parts of the 
surface of the casting (say, with adhesive tae). 
sand-blasting the background and then buffing 
the raised portions according to the sequence 
of operations. 

The scratchbrush finish is obtained by means 
of rotary wire brushes operating at approxi- 
mately 1,500 ft. per min. and provided with 
straight or kinked bristles of stainless steel, 
nickel-silver or brass wire about 0.015 in. dia. 
The surface of the casting must first be freed 
from grease and fouling by means of a light 
rub with vienna lime. 

To produce a satin finish on castings, it is 
necessary. before using the wire brush, to polish 
with No. 180 emery and to buff on a muslin 
or felt wheel dressed with a greaseless compound. 
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Instead of a wire brush, a rotary fibre brush 
may be employed. A different type of satin 
finish is obtained by hand rubbing with pumice 
and olive oil. 


The quality of these various finishes depends 
almost entirely on the operator’s ability to detect 
the “ feel’ of the casting during treatment, and 
to regulate pressures and durations of treatment 
accordingly. The attainment of uniform finishes 
on castings is, in general, more difficult than the 
attainment of similar uniform results on alu- 
minium alloys in other forms, as in the cast 
state, the metal is liable to exhibit marked 
variations in surface properties (including hard- 
ness and soundness) according to the conditions 
under which it has been cast. 


Of other mechanical finishes which are 
available, reference must be made to the use of 
fine steel wool as a cutting agent for obtaining 
special surface effects. In using this material it 
is of the utmost importance that care should be 
taken to avoid excessive pressure, and the con- 
sequent breaking off of minute fragments of 
steel which might remain embedded in the cast- 
ing and interfere with other finishing processes 
(especially anodising), or sooner or later be the 
cause of corrosion. 


Hammering and Barrelling 


The technique of hammering for decorative 
effect is quite suitable for aluminium castings 
provided that sufficient care is taken to avoid 
surface breakdown of the metal due to excessive 
cold working. By the studied hammering of a 
well reeked surface, part of the soot may be 
driven into the metal, and, after bringing up 
high lights by means of emery or steel wool, 
an appearance similar to that of wrought iron 
is obtained. 


An economical and effective finish may be 
obtained by barrelling or tumbling with steel 
shot, that of about 4 in. dia. being most effective 
for the purpose. It should be hard and smooth. 
but need not necessarily be round; if, for exam- 
ple, it be in the form of discs or cylinders, 
many varied effects may be obtained. 


Charging and Running the Barrel 


The charge of shot and work should be placed 
in the barrel carefully (to avoid damage to the 
relatively soft aluminium-alloy surface) together 
with water equivalent in volume to two-thirds 
the barrel capacity, about 1 to 2 ozs. of soap 
flakes per gallon being added as a lubricant. 
The barrel is rotated at a speed of 15 to 30 
r.p.m. for half an hour, after which time the 
water is run off and replaced by a clean supply 
to which a new addition of soap has been made. 

The general technique governing the success- 
ful barrel-burnishing of light alloys is similar 
to that for other soft metals, but special care 
should be taken to avoid running for unduly 
long periods without change of water, as “ gum- 
ming up” of the steel balls by a deposit of 
aluminium may occur, giving rise to a dull, 
smeared surface on the work, and notably de- 
creasing the efficiency of the process. After 
burnishing, a final brightening and drying 
action is obtained by tumbling in warm hard- 
wood sawdust for 15 to 30 minutes. 


(To be continued.) 


Modified Aluminium-Silicon Alloys 

The June issue of “ Aluminium Technique,” the 
house organ of Aluminium Union, Limited, The 
Adelphi, Strand, London, W.C.2, is devoted to the 
consideration of sodium in aluminium-silicon alloys. 
Three methods of introducing the sodium are dis- 
cussed and in connection with the third method 
—the introduction of silicon to the electrolytic cell 
during the production of aluminium—much new 
information is disclosed. On account of this, 
readers would be well advised to procure a copy 
of this publication for study. It is available to 
them on writing to the Adelphi. 
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A Comparative Study of Some Britis 
Coal Dusts in Green-Sand Mixtures 


By A. N. SUMNER (Ransomes & Rapier, Limited) 


In a study undertaken to improve the skin 
finish of green-sand castings it became necessary 
to ascertain the effect of various coal-dust addi- 
tions made from British coals. The following 
series of tests represents comparison tests only, 
as it is fully realised that the effect of milling 
under practical foundry operating additions may 
affect the results, but as every care was taken 
to maintain uniformity it is felt that the results 
which follow are of general interest. 

A further series of tests is projected in which 
the factors of milling and milling times, and 
other grain-size natural moulding sands, will be 
studied, as also the fact that while 10 per cent. 
was used as a standard quality throughout it is 
fully realised that this may not represent the 
best or the most economical practice. 

Table I lists the grades of the coal dusts used 
in the tests, together with their district of origin. 


Sand 


Before starting investigations, sufficient floor 
sand and Needham Market sand to cover the 
first series of tests was dried, passed through a 
4-in. sieve, mixed in the proportion of two parts 
floor sand to one part of Needham Market 
sand, and set aside in the laboratory. 

The first series of tests was carried through 
with a fixed percentage of each sample of coal 
dust. The mix used was 60 parts of floor sand, 
30 parts of Needham Market sand, and 10 parts 
of coal dust, by volume. The quantities used 
being too small for milling, mixing was done 
by hand in the laboratory, the coal dust being 
thoroughly mixed in the correct proportions 
with the stock floor and Needham sand mixture. 
Water was added to give a moisture of 6 per 
cent. and again well mixed. Finally the facing 
mixture was passed through a }-in. sieve. 


TaBLe I.—Grades of Coal Dusts 


as constant as possible for each bar from day 


to day. 
Experimental Data 

Coal Dusts used in \st Batch—(1) Durham 
superfine; (2) Durham fine; (3) Durham coarse, 
and (4) South Yorks superfine. In this case, as 
in every other, the metal lay quietly in the 
mould. Surprisingly contrasting finishes from 
each section of the bar were obtained, ranging 
from a very fine finish in the case of Durham 
superfine to rough and rougher finishes in the 
cases of fine and coarse respectively. Some 
difficulty was found in selecting the superior 
finish between the two superfine coal dusts; 
the South Yorks was finally chosen on examina- 
tion with a magnifying glass. Selected: South 
Yorks superfine. 


— 


SECTION AB 


Fic. 1.—TeEst-BarR EMPLOYED. 


Coal Dusts used in 2nd Batch—({\) South 
Yorks superfine; (2) South Yorks extra-super- 
fine; (3) South Yorks fine, and (4) South Yorks 
medium. In this bar, although finish definitely 
improved from medium to fine and upwards, 
little was to be chosen between the superfine 
extra-superfine. On having several 
opinions, preference was given again to the 
superfine as the better. This was supported in 
the fact that the increased grain size of super- 
fine over extra-superfine lends itself to an in- 


Tested, and their Place of Origin. 


Locality. Grades. 
South Yorks ..| Extra-superfine| Superfine Fine | Medium 
Durham .. Superfine Fine Coarse 
Derbyshire Superfine Fine Medium 
Midlothian Superfine Fine Medium fine 
Lanarkshire Superfine Fine Medium fine 
Staffordshire Superfine Fine Medium 
South Wales _ Superfine Fine — Medium — 
Northumberland Superfine Fine Medium 


The facings were tested in batches of four, 
the coal dust selected as yielding the best finish 
from each batch being again used in the follow- 
ing batch, and so on throughout the series. 
This minimised any variations in casting con- 
ditions, which might have detrimentally affected 
the comparisons. 


Table II gives the figures relating to the 
characteristics of the two sands used for these 
tests. 


Test-Bars 


The series of test-bars was cast in an open 
mould, runner bars and ingates being rammed 
from a pattern to give as uniform conditions 
as possible. The bar dimensions were 36 in. 
by 6 in. by 2 in., allowing thus for four 9-in. 
sections with an ingate to each section. This 
is shown in Fig. 1. 


Pouring.—Pouring was from two 1 cwt. ladles, 
the metal being poured into these from a 
larger ladle. In each case the same grade of 


creased permeability figure. Selected: South 
Yorks superfine. 

Coal Dusts used in 3rd Batch—(\) South 
Yorks superfine; (2) Derbyshire superfine; (3) 
Derbyshire fine, and (4) Derbyshire medium. 
Again the South Yorks superfine was definitely 
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made before the final result of Midlothian 
superfine first, Midlothian fine second, and 
South Yorks superfine third, was reached. The 
medium fine was eliminated without difficulty. 
Selected: Midlothian superfine. 

Coal Dusts used in 5th Batch—{1) Midlothian 
superfine; (2) Lanarkshire superfine; (3) Lanark- 
shire fine; (4) Lanarkshire medium fine. As 
before, although the medium fine coal dust gave 
a definitely rough finish, difficulty was encoun- 
tered in selecting from the three others, for 
unexpectedly, on close examination, the fine 
Lanarkshire was selected, with secondly the 
Midlothian superfine, and finally the Lanark- 
shire superfine. This, of course, due again to the 
larger grain is to be preferred to the superfine. 
Selected: Lanarkshire fine. 

Coal Dusts used in 6th Batch—(1) Lanark- 
shire fine; (2) Staffordshire superfine; (3) 
Staffordshire fine; and (4) Staffordshire medium. 
The Staffordshire medium coal dust gave a com- 
paratively rough finish, but once more there was 
little to choose between the three others, 
especially the superfine and fine Staffordshire. 
The Lanarkshire was eliminated and finally the 
fine Staffordshire was selected, with the super- 
fine very closely second in section finish. For 
the second time a fine coal dust has been chosen 
in preference to a superfine of the same coal 
dust. Selected: Staffordshire fine. 

Coal Dusts used in 7th Batch.--{1) Stafford- 
shire fine; (2) South Wales superfine; (3) South 
Wales fine; and (4) South Wales medium.: In 
this bar the same difficulty again was experi- 
enced in choosing from the first three sections. 
The medium was with a comparatively rough 
surface definitely eliminated, the Staffordshire 
fine again being given first place with the fine 
South Wales second and again superior to the 
superfine of the same coal dust. Selected: 
Staffordshire fine. 

Coal Dusts used in 8th Batch-—(1) Stafford- 
shire fine; (2) Northumberland superfine; (3) 
Northumberland fine; and (4) Northumberland 


TaB_Le II.—Tests on Floor Sand and Needham Market 


Sand 
| Needham 
Test. Floor. 
Moisture .. 5.5 6.0 
Green compression strength. 

Lbs. per sq. in. ee 4.3 8.3 
Dry compression strength. 

Lbs. per sq. in. os --| 43.2 136 
Green permeability. A.F.A. No. 55 78 
Dry ae A.F.A. No. 58 105 

Sieve Teat 
Percentage retained on 30 mesh 3.9 1.6 
» w» 11.5 8.6 
» 60 ,, 20.6 35.8 
»120 ,, 12.1 5.0 
” ” ” 150 ” 3.7 0.7 
200 4, 5.2 0.3 
»» pan 1.6 Trace 
Clay content. Per cent. *12.7 13.3 


* With some coal dust. 


given preference with a very fine finished section, medium. The difference in finish in the first 
but second place was with some difficulty finally three again was slight, but in this case definite. 
given to the fine Derbyshire, having a slightly The Staffordshire fine was still selected, with 


improved finish over 


the 


superfine. 


The the fine Northumberland slightly better in sur- 


medium gave a comparatively rough finished face finish than the superfine. The medium 


section. 
Coal Dusts used 
Midlothian superfine; 
superfine; (3) 
Midlothian medium fine. 


in a different order from _ previously, 


Selected: South Yorks superfine. 


in 4th 


(2) South 
Midlothian 
The bar was moulded cashire fine: and (4) Blacking No. 1. ‘ 
with the South Yorks superfine facing mixture, difficulty was experienced in selecting from this 
but batch; again definitely the Staffordshire was 


fine, 


was ftmuch coarser, comparatively, 

Batch—(1) others. Selected: Staffordshire fine. 
Yorks Coal Dusts used in 9th Batch—( 

and 


than the 
1) Stafford- 


(4) shire fine; (2) Lancashire superfine; (3) Lan- 


No 


although it still gave a very fine finish, the superior with the Lancashire superfine a poor 


superfine Midlothian was this time selected, second. The fine Lancashire was very similar 
Extremely to the superfine, while the blacking gave an 
“scabby” finished sec- 


being slightly superior 


little difference again was to be found in the extremely rough an 


in section. 


Meehanite was used, the temperature being kept first three, and very careful examination was tion. Selected: Staffordshire fine. 
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Coal Dusts used in 10th Batch-~1) Blacking 
No. 2; (2) Staffordshire fine; (3) No addition; 
and (4) Blacking No.3. A section with no coal 
dust was included in this batch and gave a 
finish, although rough in itself, superior to both 
grades of blackings, the bars from which were 
extremely “scabbed” and rough. Staffordshire 
fine was again extremely superior. Selected: 
Staffordshire fine. 

This concluded the series, all samples of coal 
dust received having been tested. As throughout 
the series, two coal dusts have been noticeably 
superior (viz., South Yorks superfine and 
the selected Staffordshire fine). A further test 
was carried out on these, from two 1-cwt. sacks 
ordered for the next series of tests. 
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case of a superfine grade coal dust. It must be 
emphasised, however, that in a number of cases, 
this superiority was very slight, and possibly if 
the tests had been carried out elsewhere the 
Yorks “superfine” might show superiority. 
The general conclusion is that in many cases 
the hitherto accepted fact that the finer the coal 
dust the better the finish does not apply, and 
only by such a series of tests as has been 
carried out can any foundry quickly discover 
the most suitable coal dust for its requirements. 
The above tests relate to a 2-in. metal section 
which can be correlated to the class of work in 
the author’s foundry. Another foundry which 
makes castings of metal thicknesses very 
different from these may quite easily find that 


TABLE I1I.—Comparative Sand Tests. 


| 60/30 sand with | 60/30sand + 10% | 60/30sand + 10% 


ests. | no coal-dust addi- | Staffordshire fine | coal dust as used 
| tion. | coal dust. | at present. 

Moisture. Per cent. | 6.0 6.0 6.0 

Green permeability .| 15 56 56 

Dry permeability .. .| 72 59 60 

Green compression strength. Lbs. per sq. in... .| 3.2 4.3 3.7 

Dry compression strength. Lbs. per sq. in. : 26 20 | 22 

Per cent. loss on ignition wie ate | 7.10 11.30 9.65 


Extra-superfine South Yorks coal dust was 
ordered by error, but as the difference between 
this and the superfine has been shown to be 
very slight, this was used instead. 

Coal Dusts used in 11th Batch.—(1) Stafford- 
shire fine and (2) South Yorks extra-superfine. 
This bar had a remarkably fine finish in both 
sections, but the previous conclusion was sub- 
stantiated, the Staffordshire fine still maintain- 
ing its slightly superior property. 

As a final comparison, a sample of coal dust 
as used in the foundry at present (a fine grade, 
locality unknown) was used in the bar, the other 
section being the Staffordshire fine mix. A very 
distinct improvement over the existing coal dust 
was obtained. 


another grade of coal dust may be more suitable 
for the class and finish of work undertaken. 
Until the present time, the foundry, when order- 
ing a supply of coal dust, specified a fine-grade 
coal dust, from no _ special district. This 
naturally led to a variation in properties. 


Effect of Varying Percentages of Coal Dust 


Having chosen Staffordshire fine coal dust as 
being suitable, two further test-bars were made 
using the standard sand mixture, but with vary- 
ing percentages of the Staffordshire coal dust. 

First Batch—Four sections increasing from 
no coal-dust addition to 2, 4 and 6 per cent. 
respectively. As expected the skin finish im- 
proved in each section from a very rough in the 


TaBLe 1V.—Summary of Results. 
(10 per cent. Coal-Dust Standard Mix.) 


Extra 


Medium. 


Medium |! 


Origin of coal-dust. superfine. | Superfine | Fine. aon | Coarse 
Staffordshire .. -- | Very good Excellent | — Fair nee 
South Yorks .. Very good+ |Very good+ + Good _ | Fair | — 
Lanarkshire .. — Good | Very good Poor — — 
Midlothian Very good | Good Poor 
Durham Good Fair | Very poor 
South Wales .. | Fair Good Poor 
Northumberland Fair Good Poor 
Derbyshire Fair | Good Poor 
Lancashire Fair Fair — 


The floor sand used in the tests detailed in 
Table III contained a certain amount of coal 
dust—note the loss on ignition was 7.10 per 
cent. obtained on the sand mix used without 
any coal dust additions. It must be understood 
that the above figures are merely comparative, 
and do not indicate actual figures as would be 
used in practice, since the sand has not been 
milled. The Staffordshire fine shows slightly 
superior figures, with a higher green compres- 
sion strength and loss on ignition. An analysis 
of the Staffordshire fine coal dust showed it to 
contain 34.6 per cent. of volatile matter and 
6.5 per cent. of ash. The above figures are very 
satisfactory, the present specification calling for 
a minimum of 30 per cent. of volatile matter 
and a maximum of 10 per cent. ash. 


Summary on First Series 


The first conclusion is obvious, in that, out 
of the 27 coal-dust and three blacking samples 
received, the Staffordshire fine-grade coal dust 
gave the best casting finish. This is an ideal 
result; from the fact that the coal dust is of 
the fine grade, a better permeability figure will 
be obtained as well as better finish than in the 


section with no coal dust to a comparatively 
fine finish in the section containing the 6 per 
cent. coal dust. 

Second Batch—Four sections were made, 
increasing from 8 to 14 per cent. coal-dust 
addition respectively. Further definite improve- 
ment on the 6 per cent. section was obtained 
with the 8 and 10 per cent. sections. The differ- 
ence in finish, however, with the latter two 
was extremely slight, and only noticeable on very 
close examination. The sections containing the 
higher addition of 12 and 14 per cent. coal dust 
showed no improvement on the 10 per cent. 
section. In fact, the finish was comparatively 
poorer; it gave a slightly “ mottled” effect. 

This conclusively showed that with this par- 
ticular sand mixture, the best casting finish is 
obtained using Staffordshire fine coal dust 
between the limits of 8 and 10 per cent. 

The cumulative effect of coal-dust additions 
has also not been overlooked. While the 
tests indicate that a good skin finish is obtained 
with additions of 8 to 10 per cent. coal dust, 
in production this figure may work out a little 
high, and will be reduced to the limit which 
gives the best results. 
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Vitreous Enamellers 
ALTERATION IN ARTICLES SANCTIONED 


Adjourned on June 11 because there was not 
a quorum present, the extraordinary meeting of 
the Institute of Vitreous Enamellers called to 
consider an alteration in the Articles of Associa- 
tion was duly held at the Chamber of Commerce, 
Birmingham, on the afternoon of Tuesday, 
July 9. Mr. W. H. Whittle (Chairman of the 
Council) again presided. 

It will be recalled that the Article in question 
is number 28, which it was proposed should be 
deleted and the following substituted: “ The 
Council shall consist of 11 ordinary members 
of the Institute, comprising a President, hon. 
treasurer, and not more than nine ordinary 
members. In addition, the chairman and secre- 
tary oft each Branch or Section of the Institute 
shall be ex officio members of the Council.” 

This alteration is equivalent to a deletion of 
Rule 31 of the Articles. 

The CHAIRMAN reminded members that at the 
earlier meeting they had not sufficient voting 
strength, either by members present or proxy, 
to carry the.proposal. On the present occasion 
that situation had been remedied. Forms of 
proxy had been sent out and sufficient had been 
returned for the object of the meeting to be 
carried out. The Council felt that they would 
like to test the opinion of members on the 
much-discussed point at issue, and the proxies 
to hand showed clearly that the bulk of the 
membership were in favour of the change. As 
a matter of fact only one proxy was in opposi- 
tion and, strange to say, that was from a 
supplier. Mr. Whittle added that it would be 
necessary to have a three-fourths majority of 
members present recording a favourable vote. 

Mr. W. S. GRAINGER then submitted the pro- 
position, which was seconded by Mr. A. 
McLEop. 

The CHAIRMAN put the motion to the meeting 
and, remarking that the number of 25 fixed by 
the Articles as constituting a quorum being 
made up either by those in attendance or by 
proxies received, declared it carried. ; 

On the Chairman’s suggestion, the meeting 
afterwards reaffirmed a special resolution passed 
in 1936 which, he said, omitting a single limit- 
ing clause, covered the position. 


Telephone and Telegraph Charges 


Cognisance should be taken of the Post Office 
and Telegraph Act, 1940, recently passed, as this 
measure gives power for increase in postal, tele- 
phone and telegraph charges, to be brought in 
by Treasury Warrant, without a new measure 
being required, repeals maximum rates and 
makes other alterations as regards certain ser- 
vices. 

Telegrams come under this Act. The rate for 
ordinary telegrams is now 9d. (increased from 
6d.) for nine words (or less), and one penny a 
word for each word above nine. For priority 
telegrams, the foregoing rates rule, plus a special 
fee of 6d.; for greetings telegrams, the special 
fee in addition is 3d. 

The rental charges for exchange subscribers’ 
telephone services are increased by 15 per cent., 
and this Act also increases by 25 per cent. 
charges in connection with private circuits, 
apparatus, etc. It should be noted that the term 
“private” does not mean the ordinary tele- 
phone user, who is called an exchange sub- 
scriber, but means, where a firm has a private 
line(s) from, say, the head office or a house in 
one place to other places under the firm’s 
control. Any new contracts made will be based 
on these new scales, but also the surcharges will 
operate from July 1, 1940, on contracts existing 
before that date. except in relation to contracts 
which expire before August 13, 1940. 
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Cylinder Bores 


OBSERVATIONS ON MICROSTRUCTURE, COMPOSITION, 
HARDNESS AND WEAR* 


By E. K. SMITH 


Wear tests on motor blocks have been carried 
on ever since the early days when a_ few 
thousand miles marked the maximum service for 
the motor. More recently, accelerated laboratory 
tests for cylinder-bore and piston-ring wear have 
furnished valuable information. Theories have 
been advanced for or against certain types of 
cast-iron structure, but the subject is still con- 
troversial. In the study of cylinder-bore wear, 
service tests are of course most accurate, pro- 
vided the variables can be controlled; but 
such service tests are a long drawn-out process. 
L.boratory tests are necessarily expensive. How- 
ever, the microscopic examination of cast iron 
is both rapid and inexpensive. The author 
feels that the rapid routine microscopic ex- 
ainination of cylinder-bore structure would offer 
the foundry laboratory a valuable means of con- 
trolling structure, and would supplement and 
confirm the present chill tests, Brinell hardness 
number, and analyses. 

Therefore, this study of the microstructure of 
both new motor blocks and those which have 
definite mileage and measured. wear, was under- 
taken. It was thought that from such a study, 
some light may be thrown on the following 
problems:— 

(1) What is the actual structure of the 
present-day cylinder bores at the point of 
maximum wear? 

(2) How does variation in structure actually 
affect wear? 

(3) What is the most desirable structure for 
cylinder bores, having in mind such major 
considerations as machinability and cost, as 
well as wear? 

(4) How can such structure be obtained 
practically? 

Admitted that other variables may be more 
important than the microstructure, that with 
perfect lubrication there is practically no wear, 
and that in the modern passenger car under 
present conditions, the wear has been so con- 
trolled that extremely long mileage is obtainable 
with ordinary usage; ‘nevertheless, the cylinders 
are made of cast iron, and its structure must 
have an important bearing on wear. 


Procedure : 

To get a bird’s-eye view of the microstructure 
of the cast-iron cylinders being produced to-day, 
ten motor-block sections were obtained from 
eight different makes of motor cars. Analyses 
and photomicrographs were made of these (some 
of the latter being excellently reproduced in 
the original Paper). Although it is well known 
that special types of liners are being used, either 
subjected to special treatment, or made of a 
different type of material, it is considered that 
such special applications do not come within 
the scope of this discussion. The bores studied, 
therefore, were taken from conventional cast- 
iron motor blocks. 


Location of Test Specimens 

In order that there might be a reasonable 
degree of uniformity, the sample for microscopic 
examination was taken, wherever possible, on 
the side of either No. 2, No. 5 or No. 7 
cylinder at approximately the position of greatest 
wear from the top piston ring. Generally 
speaking, this area was about } in. from the 
top of the bore. In every case, a photomicro- 
* Abstract of a Paper read before the Chicago Conv ntion of the 


American Foundrymen's Association. The author is metallurgist 
of the Electro Metallurgical Company, New York. 


graph was taken on a cross-section showing the 
actual structure at the point of maximum wear. 
After analyses and microstructures were taken 
on the above-mentioned bores for preliminary 
information, bores with measured mileage and 
wear were supplied through the kind co-opera- 
tion of a number of the motor plants. Analyses 
and photomicrographs were also made of these 
irons. 


Effect of Composition on Structure 

Without going into detail, it may be pertinent 
to sum up the effect of the various elements of 
cast iron on its microstructure when other vari- 
ables, such as section size, cooling rate, etc., are 
constant. Silicon and carbon soften the iron, 
causing formation of graphite and, if present in 
large enough quantities, of ferrite. Manganese 
in the ordinary range from, say, 0.55 to 0.90 per 
cent., has little effect on microstructure, but aids 
considerably in controlling the effect of sulphur. 
If manganese and sulphur are balanced, neither 
has much effect on the iron. High sulphur with 
low manganese causes brittleness, and intense 


hardness. Phosphorus is seen in microstructure 
40 
VA | 
50 


20 40 
WEAR IN 0.000//N. PER 10.000 MILES 


Fic. 1—CHART SHOWING THE TREND, BuT Not 
Direct RELATION, BETWEEN PER CENT. 
FERRITE PRESENT IN THE STRUCTURE AND 
WEAR. 


in the shape of hard islands of iron phosphide. 
Where phosphorus is excessively high, the iron 
tends to be brittle. However, the hard phos- 
phides retard wear. Nickel in general acts as 
a graphitiser, tending to graphitise light. sections, 
thus promoting machinability. Chromium 
forms stable carbides, thus tending to prevent 
the formation of coarse graphite and ferrite. 
It hardens the iron. Molybdenum promotes fine 
graphite and strength. 


Microstructure of Wear Test Cylinders 

After examining a number of cylinder bores 
with and without wear data, it became apparent 
that each type of motor block has general 
characteristics governing its wear. It appeared 
that the same general relation held between 
the microstructure and the wear of the different 
types of motor block, but that the rates of wear 
are influenced in each type of motor block by 
certain more or less fixed characteristics, such 
as design, lubrication, analysis of iron, etc. 
Therefore, the wear data from four plants were 
examined as a unit as shown below, and the 
results of all were combined into one graph 
(Fig. 1). For the sake of uniformity, wear was 
calculated to inches increased cylinder-bore 
diameter per 10,000 miles service. The mileage 
varied from 25,000 to 55,000 miles. 
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Relation between Composition, Hardness, 
Structure and Wear 


Certain facts are indicated as the result of 
this investigation. 

(1) Irons with normal flake graphite give 
the best wear. 

(2) Irons with large amounts of ferrite give 
poor wear; the wear increased directly as the 
amount of ferrite. 

(3) Irons with the ferrite-fine graphite struc- 
ture gave the worst wear. 

(4) Irons with excessively coarse graphite 
gave porous bores, as will be discussed later. 


An attempt was made to develop some rela- 
tion. between wear and structural components. 
The author has long felt that Brinell hardness 
offers a direct measure of resistance to wear in 
motor blocks. However, the samples investi- 
gated at this time certainly do not indicate any 
such direct relation. It would appear that the 
actual structure has an important relation to 
the wear of the cylinder, and that the Brinell 
hardness is of importance in enabling the 
foundryman to control the structure. (Of 
course, Brinell hardness is very useful for other 
purposes, such as control of machinability.) 

An attempt was made to plot hardness against 
wear, and combined carbon against wear, with 
negative results. However, when the approxi- 
mate amount of ferrite in the structure of the 
iron at the position of the top ring was plotted 
against wear, the results were more interesting. 
In examining etched cast iron at 100 dias., the 
amount of ferrite shown varies widely with the 
location in the block. However, in this case all 
the samples used for micrographic examination 
were taken at approximately the same position 
in like cylinders, and the measurement of the 
percentage of ferrite was a reasonable approxi- 
mation at that spot. 

It is obvious that the data available are not 
sufficient to establish any accurate curves, but 
they do show a trend. Although the curves 
illustrating the blocks from each plant are 
different, doubtless due to such factors as de- 
sign, lubrication, foundry practice, composition, 
etc., it was noticed that in every set of blocks 
examined, increased wear accompanied increased 
ferrite. This is illustrated in Fig. 1. 

From Fig. 1 one can at least deduce that on 
a series of cylinders taken from four different 
plants, the presence of ferrite in increasing 
amounts defintely increased the bore wear in 
the neighbourhood of the top ring. 


Special Cases 


.In examining a number of cylinders, a few 
special points arose which may be of sufficient 
interest ot record. 

‘Porous Bores.—Occasionally, even in the best- 
regulated plants, a bore is machined which 
exhibits small defects, and the block is scrapped 
as “porous bore.” Frequently, this difficulty 
is caused by excessively coarse graphite. When 
this is the case, due to too high silicon or 
carbon, the machining operation tears out the 
iron between the coarse graphite flakes, giving 
a rough appearance to the bore. It would seem 
probable that the coarse graphite which causes 
porous bores, would not have a_ particularly 
detrimental effect on wear resistance. The 
obvious remedy for this condition is to keep 
carbon and silicon within limits, or to use one 
of the hardening alloys such as chromium or 
molybdenum. 

Excessive Wear.—As a definite check on re- 
sults previously illustrated, which lead to the con- 
clusion that the presence of ferrite is at least 
one cause of poor wear, a sample from another 
block examined microscopically may be of 
interest. This particular motor block showed 
excessive wear in service, and was re-bored. It 
was stated that the metal was so soft in re- 
boring that the block was scrapped. This bad 


| 
| 
a 
| 
| 


44 


wear was not accompanied by coarse graphite, 
but apparently was caused by large patches of 
ferrite. 

Ferritic Rim—Most of the cylinders 
examined had been machined. However, the 
unmachined bore surface of several cylinders 
was photographed, and in at least two cases 
a continuous line of ferrite was found on the 
surface of the casting. Obviously, to avoid a 
very soft bore wall, it is necessary to machine 
through this ferritic rim. This surface pheno- 
menon is another argument for the use of the 
microscope in the foundry. 


Causes and Prevention of Wear 


Up to recently, very little has been written 
about the effect of the actual structure of the 
bore metal on wear. In fact, the lack of this 
information has been pointed out by recent 
authors. In view of this condition, a brief 
digest of current ideas on the subject will be 
given, together with reference to the authors. 


Abrasion 


It generally is considered that one of the 
most important causes of bore wear is the 
abrasion due to foreign particles in the 
lubricant, and that this effect has been largely 
controlled by the use of modern air filters. 
However, some abrasive dust still finds its way 
from the road into the cylinder, small abrasive 
particles are torn from the bore and from the 
rings, and particles of carbon are formed under 
conditions of high temperature, and drop into 
the cylinder. All of these abrasives get in the 
lubricant and cause bore wear. Recent 
Papers have covered this subject very com- 
pletely, and three’ are cited for reference. 

The effect of bore hardness on resistance 
to abrasion is controversial. Some authorities 
hold that bore hardness has no effect on 
abrasion. However, in service involving dusty 
conditions, it has been found that an increase 
in bore hardness very definitely decreased 
abrasive wear. It also has been established that 
liners of high Brinell hardness are very resistant 
to abrasion. 

Numerous laboratory tests have indicated that 
wear by abrasion is decreased as hardness in- 
creases. Very complete bibliographies of such 
tests are given in the “Symposium on Wear of 
Metals ** and by A. L. Boegehold.’ In spite of 
more or less contradictory evidence, it would 
seem logical, in view of laboratory results and 
field experience, that the addition of some hard- 
ening agent, such as chromium or molybdenum, 
would increase resistance to abrasive wear, espe- 
cially if the base iron had a tendency towards 
the formation of the extremely soft ferrite. 


Corrosion 

Corrosion of cylinder bores is undoubtedly 
one of the major causes of wear, but the rela- 
tive importance of this item is doubtful. The 
English favour the idea that most of the wear 
is corrosive, and present some very convincing 
data.*° The general opinion seems to be that 
under conditions of cold starting, corrosion is 
an important phase of cylinder wear. When 
the rich mixture, often used in cold starting, 
comes to the motor, it immediately condenses, 
and dilutes to a great degree the oil at the top 
of the bore. This film of oil may be very thin, 
due to draining off while the car was standing. 
and a slight washing effect by the condensed 
fuel may completely remove the oil. Then 
metal to metal contact takes place, and the bare 
iron is exposed to condensed acids from the 
fuel. F. F. Kishline and others have reported 
this condition.* 

It is well known that certain alloys add con- 
siderably to the corrosion resistance of cast 
iron, and their common use in cast iron exposed 
to acid corrosion, in the oil fields and elsewhere, 
would indicate that their presence in cylinders 
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is equally effective in combating corrosive con- 
ditions. Copper, chromium, and nickel are par- 
ticularly effective.’ 


Structure 

A good deal of very valuable laboratory re- 
search work has been published recently, deal- 
ing for the most part with the structure and 
wear resistance of piston rings and cylinder 
bores. Bancroft and Dierker’ pointed out the 
effect of cooling rates in the formation of 
primary and secondary ferrite. This basic in- 
formation has been of value in the study of 
cast-iron cylinders. 

P. S. Lane’ has published the results of ex- 
tensive laboratory wear tests, indicating that the 
ferrite-fine graphite structure is poorly resistant 
to wear. It may be pertinent to note that the 
ferrite-fine graphite structures reported by Ban- 
croft and Dierker, by Lane, by Yates and 
others, as giving poor wear results, are almost 
identical with the structures found to give in- 
creased cylinder bore wear in the present in- 
vestigation. 

It would appear that there is strong evidence 
that the ferrite-fine graphite structure is asso- 
ciated with excessive wear and the question 
arises, what is the best way to eliminate this 
structure? In the first place, the engineer and 
designer can often design cast-iron sections so 
that the cooling rate will automatically produce 
a structure which will be free from ferrite-fine 
graphite. In the second place, the foundry- 
man is able to modify the structure of his iron 
to a considerable extent by his methods for 
gating and pouring the castings. In the third 
place, the metallurgist can control the structures 
to a great extent by his choice of mixtures and 
the use of suitable alloys. 

In many cases, the ferrite-fine graphite struc- 
ture can be completely eliminated by the addi- 
tion of ferro-silicon or ferro-manganese-silicon, 
or one of the other graphitisers in the ladle. 
Ladle additions of balanced alloys containing 
chromium and various graphitisers are also giv- 
ing very promising results, and several com- 
binations of molybdenum-chromium and nickel- 
chromium are being successfully used. 

Recent research work in England has shown 
that certain alloys, particularly chromium, 
molybdenum and tungsten, increase the thermal 
conductivity of cast iron. This new informa- 
tion may have bearing on the effect of these 
alloys on structure, as well as on motor opera- 
tion. 


Preferred Structure 


The best cylinder bore structure is a matter 
of individual opinion, but having in considera- 
tion machinability, cost, and especially resist- 
ance to wear, the present author prefers a micro- 
structure, at the position of maximum wear, 
consisting of an entirely pearlitic matrix with 
long thin flakes of normal graphite, no ferrite, 
and sufficient small particles of iron-chrome 
carbide to increase resistance to wear. 

In closing, as in beginning, it is desired to 
emphasise that the microstructure of cast-iron 
cylinder bores is an important factor in the 
control of motor wear, and that the best way 
to control this structure is by making routine 
microscopic examinations in the foundry labora- 
tory. 
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Eliminating Moisture from 
Compressed Air 


One of the most frequent troubles experienced 
by users of compressed air for some applications 
is the presence of moisture and oil in the system. 
Unless effective measures are taken for their re- 
moval, sand-blast equipment may become 
choked; any work or process demanding clean, 
dry air is spoiled; the lubrication of pneumatic 
tools is affected, and exhaust ports may freeze 
up. 
Atmospheric air naturally contains a certain 
percentage of moisture in suspension, but the 
capacity of a given volume of air for carrying 
moisture is limited. It is for this reason that 
when air is compressed and reduced in volume 
condensation occurs and water is produced, pro- 
vided the temperature of the air is sufficiently 
low to prevent evaporation into vapour. It is 
obvious, therefore, that any attempt to separate 
the water from the air will meet with no success 
unless the air has first been cooled, as otherwise 
the oil and moisture vapour will pass through 
filters and traps in the same way as the air. 
Under these conditions, condensation does not 
take place until the temperature has been reduced 
by passing round the service mains, where the 
water and oil are then deposited. 

An effective method of obtaining clean dry 
air is the provision of an efficient after-cooler, 
fitted between the compressor and the air re- 
ceiver. This device will ensure that the tempera- 
ture of the air entering the receiver will be no 
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Fic. 1.—A_ Typicat 
DESIGN OF AFTER- 
COOLER BY BROooM 
& Wapbe, LIMITED. 
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more than 20 deg. F. higher than that of the 
water entering the cooler. This produces the 
desired conditions for condensing the oil and 
moisture vapour into liquid form, and practically 
all of it will be trapped in the air receiver before 
it can reach the compressed-air mains. 

The air then taken from the receiver will be 
sufficiently clean and dry for most industrial 
uses, but if additional precautions are desired, 
filters can be fitted at points as near as possible 
to the point of use of the air. 

The aftercooler must be designed to handle the 
required volume of air, and usually it consists 
of a vertical casing carrying a nest of straight 
water tubes, through which the cooling water is 
rapidly circulated. Baffles are provided to ensure 
that the air makes effective contact with the ex- 
ternal cooling surfaces of the tubes. A sump 
is formed by the base of the cooler, from which 
condensate can be drained, either by hand or 
automatic drain trap. 

Fig. 1 illustrates the general design of the 
aftercoolers manufactured by Broom & Wade, 
Limited, of High Wycombe, in sizes ranging 
from 25 to 2,800 cub. ft. free air per min. 


= 
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UCO CYLINDER IRONS 


Foundrymen who have to meet high-duty 
specifications are more than half-way to their 
requirements if they start in the cupola with 
UCO Cylinder Irons. 


These are virgin irons, low in carbon and 
silicon. They have not been remelted, nor has 
scrap or steel been added. TUCO Irons possess 
the well-known excellent Hematite characteristics. 
Because they are machine cast they are 100% 
usable iron, without sows, and free from adhering 
sand. 


UCO Irons give strong, close-grained and 
uniform castings, free from porosity, resistant 
to wear and to heat, easily machined. 


Write for a copy of “Workington & — rmeunm 
Distington Hematite Irons,” Ref. W.220, \ lil 
which gives analyses and properties Of 
UCO grades. 


WORKINGTON IRON & STEEL CO. 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


Telephone: Workington 206 Telegrams: "“Mosbay" Workington 
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Open-Hearth Temperature Measurement 
EXPERIENCE WITH THE COLLINS-OSELAND TUBE 


The measuring of open-hearth bath tempera- 
tures by various methods is discussed by L. O. 
SORDAHL and R. B. SosMAN, of the research 
laboratory of the United States Steel Corpora- 
tion, in the course of an article in a recent 
issue of “ Steel.” The authors state that Collins- 
Oseland tube appeared the most practical and 
dependable method for routine use. We append 
some extracts from the authors’ remarks. 

The liquid steel is observed with an optical 
pyrometer through an open tube inserted into 
the liquid and kept clear by a current of air. 
The tube is a 6-ft. length of 2-in. steel 
pipe closed at one end with a hedvy glass win- 
dow and provided at the other end with a steel 
tip having a central orifice 4 to } in. dia. A 
side opening connects the pipe to a source of 
air pressure. 

With air pressure turned on and air passing 
freely through the tube, the heavy-tip end with 
the small orifice is submerged in the liquid iron 
or steel. A reading then is taken with an opti- 
cal pyrometer sighted through the glass window 
on the bright spot outlined by the tip orifice. 
Readings must be made quickly before the pipe 
becomes hot enough to bend and before the tip 
begins to melt in the bath. Although the 
observer sees only a bright disc of light, the 
reading actually is being made on the inner 
surface of a bubble or cavity in the liquid 
metal. This cavity is not a perfect radiator, 
because one side of it is cold. Therefore the 
optical pyrometer readings must be corrected. 

Although this method yields consistent re- 


A 


is permissible since only the small orifice in the 
tip and the last diaphragm near the Photronic 
cell determine the incident cone of light under 
proper conditions of operation. 

The cell has a special sensitivity approxi- 
mately corresponding to the visibility curve of 
the human eye, and so is well suited for this 
application. Its response to radiant energy 
from a body below a dull red temperature is 
too minute to be detected with the arrangement 
used, an important factor, as it eliminates 
errors due to radiation from the hot interior 
walls of the tube. Such radiation constitutes a 
major obstacle to the use of total radiation re- 
ceivers for this purpose. 

Current from the Photronic cell varies 
approximately as the twelfth power of the 
absolute temperature of the radiating surface. 
Such a current-temperature relation is extremely 
useful here since it condenses the unimportant 
portion of the temperature scale and greatly 
expands the working range portion. Thus on a 
temperature scale covering a range from abso- 
lute zero to 1,700 deg. C., the last 100 deg. from 
1,600 to 1,700 deg. C. extend over slightly more 
than one-half the entire width of the record. 

Readings can be reproduced within 2 deg. C. 
Thus it is possible to control the temperature 
of a bath of given composition to this precision 
provided the temperature is uniform. This 
does not mean that actual temperature is known 
to any such degree of accuracy. Absolute 
determinations must await further study and 
calibration. 


Fic. 1.—DIAGRAM OF SIGHTING TUBE OF PHOTOELECTRIC OPEN-TUBE BATH PYROMETER. 


A is replaceable steel tip; B, outer pipe; C, inner pipe; D, diaphragms; 
E, hose connection to air supply; F, protective glass; G, photocell. 


sults in the hands of an experienced observer, it 
requires the services of two men—one to hold 
the pipe while the other takes the readings, and 
the observer is under some nervous strain to 
obtain a reading quickly. The air jet bubbling 
into the bath shifts the tube position, adding 
to the difficulty. 

An improvement in this method was accom- 
plished by changing the form of the tube and 
substituting an automatic photoelectric record- 
ing pyrometer for the optical pyrometer. A 
satisfactory combination for routine use re- 
sulted. As shown in Fig. 1, essential parts of 
the equipment include inserting tube and photo- 
cell which is connected to the automatic record- 
ing system. 

The cell is the self-generative or blocking- 
layer type known as the Photronic cell. This 
unit delivers a current proportional to intensity 
of light received on the cell surface, and is 
nearly independent of external resistance as well 
as temperature of cell. The unit, however, is 
subject to damage by temperatures above 120 
deg. F., and thus must be guarded carefully 
against overheating. . 

The tube itself as originally developed for 
the optical pyrometer is modified for use with 
the Photronic cell by the addition of a set of 
diaphragms, shown in Fig. 1, to prevent wall 
reflections and to maintain proper alignment of 
optical parts. It is impossible to prevent some 
distortion of the tube, but a reasonable amount 


The complete unit attains full-scale deflection 
in 1 sec. A satisfactory temperature determina- 
tion requires but 5 secs. Standard practice is to 
take from 8 to 10 secs. per reading. 

In the hands of an experienced operator, the 
all-steel tube will last for more than 1,000 read- 
ings. Barring an accident in handling, only 
the outer tube and tip need replacing. Read- 
ings at 10 min. intervals can be taken continu- 
ously with the same tube. 

Using compressed nitrogen in the tube instead 
of air on ordinary steel baths below 1 per cent. 
carbon the last stages of the refining period 
gave readings about 25 deg. C. lower than when 
using air, possibly due to influence of the gas 
in cooling surface of the liquid metal. With 
air, this cooling is balanced against the action of 
oxygen in brightening and heating the surface, 
making the apparent temperature higher. 

Prior to deoxidation in the furnace, most 
open-hearth steels are fairly similar except for 
carbon content and the presence in some cases 
of the less easily oxidised alloying constituents— 
nickel, molybdenum and copper. Temperature 
readings during this period thus should be re- 
latively comparable. 


STATING THAT THE NEED for aluminium is urgent 
and imperative in the national interest, Lord 
Beaverbrook, Minister for Aircraft Production, has 
issued an appeal for old and new household utensils 
and other goods made wholly or in part of 
aluminium. 
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Gating and Feeding 
Methods for High-Duty 
Alloys 


In our issue of June 13 last we published 
a Paper by Mr. A. E. Cartwright and Mr. C. C. 
Brisbois on ‘‘ The Development of Some Gating 
and Feeding Methods for High-Duty Alloys.” 
This Paper, it will be remembered, was the 
official Exchange Paper of the American 
Foundrymen’s Association to the Institute of 
British Foundrymen. The following comments 
upon the Paper have been received:— 


Mr. FRANK HuDSON wrote: One must com- 
pliment the authors on this excellent Paper 
which, on the whole, imparts, sound practical 
advice and accordingly should be most helpful 
to many foundrymen. There is one matter, on 
which some criticism might be levelled, namely, 
in connection with the remarks on producing 
the Monel centrifuge casting as outlined in 
Figs. 14 to 17. 


Admittedly, this casting is of difficult design, 
and the writer considers that satisfactory re- 
sults could be obtained without having to resort 
to the use of a skeleton insert as a strengthen- 
ing device in the arms to prevent hot cracking. 
The gating and feeding methods shown in 
Figs. 14 and 15 are both good, and one would 
imagine that either should normally result in 
the production of sound castings. If cracking 
persists one will begin to wonder if metal quality 
is satisfactory and if hot-shortness is not play- 
ing a major part. It is noted that the authors 
give no indication as to whether they checked 
up on this point. 

Composition plays a very important part in 
the strength of cast Monel at elevated tempera- 
tures and if care be not taken during melting 
to exercise careful control in this direction, 
trouble through hot cracking can quite readily 
arise. The effect of lead for example, is par- 
ticularly marked. As little as 0.08 per cent. 
of this element will reduce the tensile strength 
of cast Monel from about 26 tons down to 
9 tons per sq. in. at 430 deg. C. (800 deg. F.) 
and the elongation from 34 per cent. down to 
3 per cent. Accordingly, in castings of awkward 
design, where hot cracking is liable to occur, 
it is particularly important to see that no lead 
contamination takes place. Carbon, when pre- 
sent over 0.35 per cent., and sulphur constitute 
other dangerous impurities from the point of 
view under discussion, and these must also be 
carefully controlled along recognised lines in 
order to obtain the best results in the foundry. 

In the absence of any evidence by the authors 
as “to whether or not detrimental compositional 
effects have been present in connection with 
the production of the centrifuge casting, one 
can be pardoned in thinking that the use of 
Monel of satisfactory quality used in conjunc- 
tion with proper gating and feeding methods 
should completely eliminate the need for the 
skeleton insert, which is after all something of a 
makeshift. 


Applications for Trade Marks 


The fotlowing list of applications to register trade 
marks hoe zen taken from the “Trade Marks 
Journal” :— 

“ ARDOR ’—Heat insulating materials. ARDOR 
ENGINEERING COMPANY, LIMITED, 3, Rayner’s Build- 
ings, Gray’s Inn, London, W.C.1. 

BRUMMGAN "—Refractory cements for lining 
and building furnaces. THomMas E. Gray & Com- 
PANY, 119, High Holborn, London, W.C.1. 

“S.A.” (shield device)—Sand and die castings 
of non-ferrous metal alloys. SHIELD ALLOYS, 
LimItTepD, 19, Royal Mint Street, London, E.1. 

THERMAC "—Electric-arc welding apparatus. 
METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Limtrep, Number One, Kingsway, London, W.C.2. 


JuLy 18, 1940 


FOUNDRY TRADE JOURNAL 


ALUMINIUM ALLOYS 


in all Commercial Forms 


The system of experienced scientific control under which 


UNIFORMITY 


Aluminium Alloys are produced by this organisation ensures consistent 


conformity to specification. This system, together with unequalled production 


facilities, makes International Alloys Ltd., unquestionably your best source of 


supply of these lightweight metals, however specialised your requirements. 


INTERNATIONAL LTD 
SLOUGH; BUCKS 


TELEGRAMS: INTALLOYD, SLOUGH. TELEPHONE: SLOUGH 23212 
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The Week’s News in Brief 


Trade Talk 


THE HALF-YEARLY MEETING of the Royal Metal 
Trades Pension and Benevolent Society was held 
yesterday at the London offices of Guest, Keen 
& Nettlefolds, Limited. 

THE NEW MEMBERS of the Council of the Institute 
of British Foundrymen have been elected for the 
period 1940-42 and not 1940-41 as stated on page 6 
of our issue of July 4. 

A NEW ASSOCIATION of small and medium-sized 
manufacturers in Birmingham and the Midlands 
has been formed with a view to assisting members 
to obtain work of national importance. 

THE MAJORITY OF FIRMS in the West of Scotland 
have arranged for staggered holidays between now 
and the middle of September. Each group will 
leave on the Friday evening and resume on the 
Monday week. 


More THAN £5,000 in compensation has been 
awarded following an accident at Burntisland alu- 
minium works in April last year. One man was 
permanently affected by the explosion and has 
been awarded £3,250 and in another case, in which 
the breadwinner was killed, his two dependants were 
awarded £1,200. 

A NOTE in our advertising columns states that 
after a complete investigation by experts on behalf 
of all parties, the Suffolk Iron Foundry (1920), 
Limited, admit that the Patent No. 409,525, the 
proprietors of which are Dr. H. Klopstock and 
the Francois Cementation Company, Limited, pro- 
tecting the Gussolite Process and the welding rods 
employed therein is a valid patent and have under- 
taken to abandon and withdraw their “ Sifonil” 
process and rods, and to cancel their “ Sifonil ” 
trade mark. The Suffolk Iron Foundry (1920), 
Limited, also undertake to request their customers 
to discontinue the use of the “Sifonil” process 
and any rods purchased for that purpose. 


THe TREASURY have issued the Import Duties 
(Exemptions) (No. 7) Order, 1940, which adds to 
the free list machinery, including machine tools, 
ball and roller bearings, ploughs and machinery 
belting. The Order came into operation on Mon- 
day, July 8. One effect of the Order is to free-list 
the machinery for which licences could hitherto 
be issued under Sect. 10 of the Finance Act, 1932. 
The system of issuing duty-free licences for machi- 
nery under that section, which has been operated 
by the Treasury in consultation with the Machine 
Tool Control and the Duty-Free Section of the Im- 
port Licensing Department of the Board of Trade, 
will thus automatically be brought to an end. The 
removal of the duty on machinery does not, of 
course, remove the necessity of obtaining import 
licences. 

THE action for infringement of Patent by the 
Stanton Ironworks Company, Limited, and others 
against the Clay Cross Company, Limited, has been 
the subject of interlocutory proceedings in the 
Chancery Division before Mr. Justice Morton. The 
hearing has been delayed owing to defendants’ 
experiments and the reports and data thereon which 
defendants desire to put in evidence at the trial 
not having been completed. Mr. Justice Morton 
had directed that these experiments be concluded if 
possible by July 1, but on an application on behalf 
of the defendants for a further adjournment as 
the reports referred to could not be completed 
before the latter part of July, the Judge directed 
that the trial of the action be adjourned until the 
early part of next Sittings when it is expected 
the case will be finally disposed of. 2 


IT IS UNDERSTOOD that Mr. Ernest Bevin, Minister 
of Labour, is considering ways and means of giv- 
ing effect to recommendations for settling all wage 
disputes, if necessary, by arbitration. These recom- 
mendations were made to him by the Joint Con- 
sultative Committee of the employers and the 
T.U.C. It is probable that an Order will soon be 
made making arbitration compulsory under certain 
conditions. The Joint Consultative Committee de- 
cided that during the war there should be no stop- 
page of work owing to trade disputes. In cases 
where the machinery of negotiation does not at 
present provide for reference to arbitration, the 
parties are to have the option of making such pro- 
vision. Failing this the matters in dispute would 
be referred to a national arbitration tribunal to be 
appointed by the Minister of Labour. 


Personal 


Capt. T. SHANKS, Argyll and Sutherland High- 
landers, who was previously reported to be a 
prisoner of war, has now been posted as missing. 
Captain Shanks was works manager and a director 
of Cruikshank & Company, Limited, Denny Iron- 
works. 

Mr. EpwarpD Dixon, sales director of Thos. Firth 
& John Brown, Limited, Sheffield, was presented 
last week with his portrait in oils on his com- 
pletion of fifty years’ service with the company. 
It was stated that a great portion of the success 
of the firm has been due to Mr. Dixon’s wise 
policy and his strong belief in co-operation with 
his competitors, while his interest in the firm’s 
agencies all over the world had done much to 
consolidate the important export trade enjoyed even 
in the present difficult days. When he began to take 
an active part in the commercial side of the busi- 
ness he quickly realised how friendship might play 
an important part between the steelmaking firms 
and their customers. In order to bring this about 
he worked very hard in forming trade associations 
and became the chairman of eight of them. There 
were 937 subscribers for the portrait, including 
representatives of the firm in all parts of the world. 

AFTER AN ASSOCIATION extending over 60 years, 
Mr. T. Sarson, assistant managing director of the 
Stanton Ironworks Company, Limited, has retired 
from the service of the company. Mr. Sarson 
started his career with the Holwell Iron Company, 
Limited, and rose to be its managing director. 
When this company was acquired by the Stanton 
Company in 1918 Mr. Sarson became assistant 
managing director, a position he held until his 
retirement last month. In addition to his business 
responsibilities, Mr. Sarson has always taken an 
active part in public affairs. He is a member of 
the Leicestershire County Council and has been a 
county magistrate since 1920. The vacancy caused 
by Mr. Sarson’s retirement has been filled by the 
appointment of Mr. P. H. Wilson, to assistant 
managing director (technical), and Mr. A. Watson, 
assistant managing director (commercial). 


Reports and Dividends 


Crossley-Premier Engines, Limited—Dividend of 
10 per cent. 

Crossley Bros., Limited—Dividend of 5 per cent. 
for the year to April 30. 

Beans Industries, Limited—Interim dividend on 
the ordinary shares of 10 per cent. on account of 
the year ending November 30. 

Aveling-Barford, Limited—Profit for the year 
ended March 31, after expenses of working and 
management, including depreciation, A.R.P. expen- 
diture and E.P.T. provision, £117,508; tax and 
N.D.C., £53,415; net profit, £63,981; additional tax 
and N.D.C. in respect of previous trading period, 
£20,735; preference dividend, £5,500; final ordinary 
dividend of 74 per cent., making 124 per cent., tax 
free; to general reserve, £10,000; carried forward, 
Meeting, July 23. 

General Electric Company, Limited—Profit for 
the year ending March 31, £1,892,994; brought in, 
£807,220; depreciation, £395,442; special deprecia- 
tion, £100,000; pension fund, £62,343; dividend of 
64+ per cent. on the “ A” preference stock, £74,587; 
dividend of 74 per cent. on the “B” preference 
stock, £86,063; to income-tax reserve, £540,000; 
to reserve account, £100,000; dividend of 10 per 
cent. on the ordinary stock, £262,398; bonus of 10 
per cent. on the ordinary stock, £262,398; carried 
forward, £311,931. 


PAPER CONSERVATION AND THE 
EDITORIAL INDEX 


The editorial index for Volume 62 
(January to June, 1940) is almost completed. 
Readers who wish to receive a copy are 
requested to apply. to the Publisher of the 
Journal, 3, Amersham Road, High 
Wycombe, Bucks, without delay. Owing to 
need for conservation of paper, the index 
will not be sent out, as hitherto, with every 
copy of the Journal. 
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Obituary 


Mr. Davip Eunson, a director of the engineering 
firm of P. & W. MacLellan, Limited, with which 
he had been associated for more than 40 years, 
died recently at his home in Glasgow. 

Mr. SAMUEL Rosinson, of Sheffield, died last 
week after a short illness. Mr. Robinson was 
machine shop manager at the works of the English 
Steel Corporation, Limited, for 36 years. He re- 
tired about 12 years ago. 

THE DEATH occurred last Saturday at the age of 
74, of Mr. William Parker, J.P., who was for many 
years a director of Charles Parker, Sons & Com- 
pany, Limited, Victoria Foundry, Dundee. In 1924 
this firm was acquired by Fairbairn, Lawson, 
Combe, Barbour, Limited, but Mr. Parker still 
retained an interest. He was President of Dundee 
Chamber of Commerce in 1923. 


Wills 


Mawson, ARTHUR, of Moseley, Birming- 
ham, brassfounder ... 

BRANSON, Cort. G. E., of Sheffield, 
chairman of William Turner & Son, 
Limited, steel and tool manufac- 
turers, and a director of the Firth- 
Brearley Stainless Steel Syndicate, 
Limited, and other companies 


£37,098 


£80,939 


Company Meeting 
Allied Ironfounders, Limited 


Efforts of the light-castings industry to replace 
some of their normal manufactures with other 
work were described at the annual meeting of 
Allied Ironfounders, Limited, held on July 10. 
vMiR. A. W. STEVEN (chairman) said that their sales 
up to the end of August last showed an increase 
over the same months of the previous year. De- 
mand continued on a satisfactory level for the 
first few months of the war, but towards the end 
of 1939 the call for their goods began to show 
a definite decline. From the beginning of January 
until the close of their financial year the trading 
position of the whole industry rapidly deteriorated. 
Demand for goods for civil purpcses fell to a 
fraction of the normal rate, with the result that 
sales and profits in the final quarter dropped 
seriously below the average of the previous quar- 
terly periods. While ordinary domestic trade was 
thus drying up at the source, they continued their 
efforts to replace it with Governrnent contracts. 
For some years prior to the outbreak of war they 
had established contact with Government depart- 
ments and had received assurances that when de- 
mand arose for products suited to their plants and 
the skill of their workers, they would be given 
the opportunity to tender for Government supplies. 
They had, in fact, received good orders for goods 
of their ordinary types trom various departments. 
These orders, although substantial, were quite in- 
sufficient in volume to make good the fall in civil 
trade. During the last war their subsidiary com- 
panies, which were well adapted for repetition 
work, supplied large quantities of munitions to the 
Government. Until recently very few contracts 
for actual munitions of war had been placed with 
members of their branch of the industry. During 
the last few months, however, a number of con- 
tracts suited to their plants had been let and of 
these they had secured a satisfactory share. In 
addition, certain new types of munitions in cast 
material were at present under consideration, which 
would, they hoped, in due course, provide employ- 
ment for their men and machinery. They were 
also exploiting every opportunity to supply other 
manufacturers with components which they did not 
themselves manufacture. In this they had met 
with considerable success. The present situation 
and immediate future could therefore be simply 
and shortly summarised: Ordinary civil trade had 
shrunk to a fraction of its normal dimensions. The 
volume of war work available to them had up to 
the present been quite inadequate to fill the gap. 
The amount was, however, increasing and showed 
signs of further expansion. The immediate future 
of their business was therefore. dependent on the 
increased use by the Services of war material 
within the scope of their manufacturing equipment. 


T. S. Witson & Company, announce that they 
have transferred their offices temporarily to Billiter 
House, Billiter Street, London, E.C.3. 
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REFRACTORIES ON PARADE 


YEARS OF RESEARCH HAVE RESULTED IN 
THE PRODUCTION OF FOUNDRY REFRACTORIES 
OF PROVED RELIABILITY 


NUMBER 5: FOR CUPOLAS 


A careful study of the exacting require- 
ments necessitated by modern cupola 
operating conditions has resulted in the 
production of cupola refractories which 
will withstand the most severe con- 
ditions to be encountered. 


The Technical Department will be 


pleased to advise on all problems | 


relating to the application of cupola re- 
fractories and to make recommendations 
regarding the most suitable material 
for individual requirements. 


| 


Firebricks : 
HYCONE 
STOUR 
WHITE CARR 
GLENBOIG 
etc., etc. 
Daubing Materials: 
HAZLEHEAD 
GROUND 
GANISTER. 
GLENDOLINE 
etc., etc. 


Represent 
maximum output 


CONSULT 


LIMITED 


Head Office: GENEFAX HOUSE, SHEFFIELD, 10 ‘clephore 31113 6lines) 
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Ironfounders generally continue to be fully 
employed in meeting the requirements of their 
customers. The quietest section of the trade is 
still the light-castings branch, but there is a very 
strong demand from heavy engineering concerns 
which more than makes up for the small needs 
of other users. Some descriptions of iron are in 
short supply, but the present system of controlled 
deliveries was devised to ensure that available sup- 
plies are put to the best use in the interests of 
the war effort, and the scheme appears to be 
operating satisfactorily. 


Pig-lron 


MIDDLESBROUGH— Although there an 
active demand for foundry iron in the Cleveland 
area, ironmakers continue to devote their resources 
to the production of steelmaking iron, which is 
in very heavy request. Local users of foundry 
iron are obtaining their needs from the Midlands, 
as, also, are the Scottish foundries, which in the 
past took substantial parcels of Cleveland iron. 
No. 3 Cleveland G.M.B. foundry iron is now 
quoted nominally at 120s., delivered in the Middles- 
brough or Falkirk areas; the price of Midlands 
foundry iron delivered Falkirk is ls. 3d. per ton 
less. Urgent requirements of East Coast hematite 
are being dealt with as expeditiously as possible 
and there is little chance for users who do not 
have a priority claim to acquire iron, as the cur- 
rent production is fully accounted for in other 
directions. In addition to a strong call for ordinary 
brands of hematite there is an active demand for 
the special grades. 

LANCASHIRE—Textile-machinery makers, job- 
bing foundries and speciality engineers are all 
taking up large tonnages of pig-iron and, in fact, 
the only weakness at the present time is the light- 
castings branch, demand in this section being still 
on the quiet side. On the whole, fairly satisfactory 
supplies of foundry iron are being despatched from 
the makers’ works, but there is little surplus avail- 
able and strict control is maintained on distribu- 
tion. Supplies of West Coast hematite are tending 
to become rather tighter. 


MIDLANDS—AIll grades of iron are now strictly 
controlled and, although the chief difficulty at the 
present time is in connection with low-phosphorus 
iron and hematite, high-phosphorus iron deliveries 
are being carefully regulated. Production of the 
latter has been restricted for a long time past 
and, consequently, stocks are rather low. As yet, 
however, there is sufficient material to meet the 
needs of the light-castings foundries and other con- 
suming trades.. An Advisory Panel has been estab- 
lished to assist ironfounders in the matter of low- 
phosphorus iron and hematite; owing to the 
strength of the demand users are having to accept 
substitutes if suitable irons are available and many 
consumers are rearranging their mixtures to meet 
the changed conditions. It is hoped that an im- 
provement in the situation will be not long delayed. 

SCOTLAND—While most consumers of pig-iron 
are procuring satisfactory supplies, there is little, 
or no, opportunity for stocking iron either at 
makers’ or users’ works. Heavy engineering con- 
cerns particularly are in the market for large ton- 
nages, but the situation in the light-castings trade 
varies from one works to another. No holidays 
are being taken at Falkirk works this year. Light- 
castings foundries are obtaining all the iron they 
require from the English Midlands. 


Coke 


The minimum price of Durham and Welsh 
foundry coke, delivered to Birmingham and Black 
Country stations, remains at 55s. 6d. The Control 
authorities may decide to raise the quotation 
shortly, as the price of pig-iron has recently been 
stepped up, but, on the other hand, it is only 
a few weeks ago that the foundry coke quotation 
was increased. Business continues to be extensive, 
many users buying supplies to keep in reserve. 


Steel 


The need for conserving the home production 
of steel for urgent work only still remains. Steel- 
makers are operating at record levels, but additional 
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Raw Material Markets 


supplies are having to be imported, mostly from 
the United States, and this is likely to be the case 
for a considerable time, as .opportunities for ex- 
panding outputs in the United Kingdom are 
limited. Further restrictions on the use of steel 
for building were recently announced by the 
Ministry of Supply. Under an Order from Mr. 
Herbert Morrison, contractors may neither get sup- 
plies of steel for private building enterprises nor 
make any further use of supplies already in their 
possession except under special licence. Several 
schemes in London and elsewhere come under the 
ban. 


Scrap 


The scrap metal salvage campaign is being keenly 
prosecuted and large tonnages of material are find- 
ing their way to the steelworks. There can be 
no relaxation in the collection arrangements, how- 
ever, as all the material is being eagerly taken up 
and stocks of scrap at the consuming works are 
very low in most instances. Many steelworks which 
were unable to operate to capacity are now able 
to return better outputs, thanks to the gathering 
momentum of the collection campaign. 


Metals 


The Ministry of Supply has agreed in principle 
to pay commissions to members of the London 
Metal Exchange for transactions in copper, lead 
and spelter effected since the war but prior to 
December 18 last. Claims referring to such dealings 
should be forwarded to the Non-Ferrous Metals 
Control for examination. Full details of payment 
have yet to be completed. Further discussions are 
expected in regard to transactions after Decem- 
ber 18. 


Copper consumption in the United Kingdom re- 
mains at a high level in connection with the pro- 
duction of munitions, but imports are arriving 
freely and the supply situation is satisfactory. 


The American copper market continues to be on 
the dull side. Undoubtedly the rearmament pro- 
gramme in the United States will have a big effect 
on consumption, but so far only the plans of the 
scheme for strengthening the defences of America 
have been discussed and some time must inevit- 
ably elapse before armament orders affect the 
copper market appreciably. The existing weakness 
is due largely to the lack of export outlets brought 
about by the withdrawal of France from the Euro- 
pean conflict. While mills in the United States are 
busy, the absence of export inquiries is keeping 
the market quiet. According to the United States 
Copper Institute, production of crude copper in 
June was 79,064 short tons, against 82,682 for 
May; of refined, 86,077, against 86,029; deliveries 
to domestic consumers, 61,716, against 69,467; ex- 
port shipments, 3,439, against 7,018; refined stocks 
at end of month, 199,586, against 178,664. 

The tin market in London has been rather unin- 
teresting of late, due in the main to the announce- 
ment by the United States Government that it was 
making no further purchases of the metal for the 
time being. United Kingdom consumption is, of 
course, substantial, but supplies are freely available 
to meet the needs of the munitions programme. 
The tinplate industry in this country is operating 
at around 68 per cent. of capacity, works being 
kept from expanding their outputs owing to re- 
stricted steel deliveries. In the United States, the 
tinplate trade is operating at the satisfactory level 
of about 77 per cent. of capacity. On the whole, 
other consuming concerns in America are display- 
ing comparatively meagre interest. 


The Tin Producers’ Association states that, de- 
spite the increase in the tin quota to the record 
level of 130 per cent. for one year, there is no 
possibility of a surplus of metal, and “free” 
stocks will almost certainly decline. As a basis for 
this conclusion the maximum annual world out- 
put is put at 235,000 tons, and total world demand 
(including 75,000 tons of American reserve stock) 
at 245,000 tons. 

London Metal Exchange tin prices this week have 
been as follow: — 

Cash—Thursday, £267 


10s. to £268; Friday, 
£266 2s. 6d. to £266 7s. 


6d.; Monday, £265 5s. 


18, 1940 


to £265 15s.; Tuesday, £265 to £265 5s.; 
day, £264 15s. to £265. 

Three Months—Thursday, £266 5s. to £266 10s.: 
Friday, £265 5s. to £265 10s.; Monday, £264 5s. to 
£264 10s.; Tuesday, £264 to £264 5s.; Wednesday 
£264 5s. to £264 10s. 

The vigilance of the Control authorities in con- 
nection with the spelter situation is ensuring a 
satisfactory flow of metal to priority users, but 
works producing non-essential goods are receiviny 
only small tonnages. Galvanising works in th 
United States are becoming still busier, and the 
latest returns available indicate that mills are 
running at about 60 per cent. of capacity. Zinc 
production in the United States in June totalled 
49,200 short tons, compared with 53,000 in May, 
Deliveries were 53,500 tons, against 59,100 tons. 
Stocks at the end of June totalled 70,700 tons, con 
pared with 75,000 tons on May 31. 


There is quite a large tonnage of lead availab' » 
to meet the needs of ordinary industrial users and 
works catering for the export trade after priori: 
requirements have been met, but the demand is no: 
brisk. Owing to the dull state of the buildi; 
trade much less metal is now being fabricat: 
into pipes and sheets. Although heavy defen 
projects are being executed, the consumption « 
lead in these structures is small compared wi' 
peace-time requirements. 

Generally speaking, conditions in the non-ferro) 
scrap metal market are unsatisfactory, and for ce 
tain descriptions low prices are being Offere 
by merchants. The Ministry of Supply is unde:- 
stood officially to be considering steps to promot: 
a speedier flow of scrap into production. The 
appeal of the Minister for Aircraft Production fo: 
aluminium has encouraged holders of scrap alum - 
nium to hope that Government specifications wi!! 
be relaxed where possible, so that good use maj 
be made of the large stocks of the metal at present 
on hand. The need for supplies of virgin alumi- 
nium is, of course, great, but it is felt that the 
situation could be considerably relieved by the 
use of scrap metal as a substitute in a large number 
of instances. 


Wednes- 


New Companies 


(From the Register compiled by Jordan & Son: 
Limited, Company Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 

Powder Metallurgy (1940), Limited, 101, Leaden- 
hall Street, London, E.C.3—Capital £100. Direc- 
tors: W. D. Jones, G. T. Lunt and J. E. Hurst. 

George Damp & Sons, Limited—Capital £4,000. 
Ironfounders, etc. Directors: J. Damp, 143, Town- 
gate, Leyland, Lancs; C. Damp, and E. Damp. 

Alumilite & Alzak, Limited—Capital £10,000. 
Metallurgists, electrical and general engineers, etc. 
Subscriber: E. H. Wiseman, 8, Severn Avenue. 
Gidea Park, Romford. 


Hanworth Engineering Company, Limited, 29. 
Hanworth Road, Sunbury-on-Thames, Middlesex— 
Capital £20,000. General engineers and jig and 
tool makers. Directors: A., J. H., and J. Collis. 


R. J. RICHARDSON & SONS, LTD. 


COMMERCIAL STREET, BIRMINGHAM, 1 


Airless and Pressure Blast 
Cleaning Plants 


AIR COMPRESSORS 
DUST ARRESTERS 


CHILLED IRON SHOT— 
BLASTYTE 


FOUNDRY EQUIPMENT 


WE SHOT OR SAND- 
BLAST FOR ALL TRADES 


Telephone: MIDLAND 2281 & 2282. 
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ot CONTRACTORS TO HOME AND FOREIGN GOVERNMENTS. 
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be WATSONS (METALLURGISTS) LIMITED 
Adelaide Works, Mowbray Street, SHEFFIELD, 3. 


PLUMBAGO-COAL DUST 
PARTING POWDER © 
TERRA 


CCC CORE OIL 
BLACKLEAD 
REQUISITES 


GLASGOW — FALKIRK — DEEPFIELDS — CHESTERFIELD — MIDDLESBROUGH 
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COPPER* 


d 
Electrolytic -- 62 0 0 
High-grade fire- refined .. 6110 0 
Fire-refined of not less than 

99.7 per cent. .. .- & 0 0 
Do., do., 99.2 per cent. .. 6010 0 
Black hot-rolled wire rods.. 65 10 0 


TIN 
Standard cash 
Three months 
Settlement . 
Official average Cash, June 273 12 1 
Do. Three Months, June 274 9 
Do. Settlement, June .. 273 12 


SPELTER* 

G.O.B. (foreign) eid) 25 15 0 

Do. (domestic) 26 10 
“* Prime Western ’ -- 2610 0 
Not less than 99.99 

cent. 28 15 0 

LEAD* 

Good soft pig lead (foreign) 

(duty paid) se 25 0 0 
Do., do., and 

domestic) ; 25 0 0 
Sheets, home 3410 0 

Do. export, f.o.b 30 0 0 

Do. export, f.0.b. 0 
Tea lead (nom.) .. 

ALUMINIUM 
Wire, 10g. . nom 
Sheets nom 
Circles, 20/24g. nom 
ZINC SHEETS, etc. 

Sheets, 10g. and _ thicker, 

ex works 39 2 6 
Rolled zinc (boiler plates), 

ex works 37 2 6 
Zine oxide (Red Seal), aja 

buyers’ premises 28 7 

ANTIMONY 

English, 99% 98 10 0 
Foreign Regulus, duty paid 99 0 0 


Chinese, prompt shipment, 
cif 82 0 0 to 0 0 


QUICKSILVER 
Quicksilver, ex-w’hse London 
57 0 0 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 3s. Od. 

Finished bars, 18% tungsten 3s. 10d. 

Finished bars, 22% tungsten 4s. 4d. 
Per Ib. d/d buyers’ works. 


NICKEL SILVER, etc. 


Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to 1/9 

To 12 in. wide 1/3} to 1/9} 

To 15 in. wide 1/34 to 1/94 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1/4$ to 1/104 

To 25 in. wide - 1/6 tol/ll 
Ingots for spoons and forks 9d. to 1/5} 
Ingots rolled to spoon size 1/- to 1/8} 
Wire round— 

to 10g. 1/64 to 2/14 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/54 upwards. 


* Maximum 
to buyers’ 


ces per long ton delivered 
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RAW MATERIALS—PRICE LIST 
Wednesday, July 17, 1940 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 
(all prices nominal) 
Ferro-silicon— 2s. d. 
18 10 0 
15% -- SL 0 0 


: 15/6 Ib. Va. 
Ferro- -molybdenum— 

70/75% carbon-free 
Ferro-titanium— 

20/25% carbon-free 
Ferro-tungsten— 

80/85% .. 
Tungsten metal pow vder— 

98/99% 5/24 Ib. 
Ferro-chrome— 

4/6% car. 

6/8% car. 

8/10% car. — 
Ferro-chrome— 

Max. 2% car. 

Max. 1% car. 

Max. 0.5% car. 

70% carbon-free 
Nickel—99.5/100% 
“F” nickel shot .. 
Ferro-cobalt, 98/999, 
Metallic chromium— 

96/98% 
Ferro-manganese— 

76/80% loose 

76/80% packed .. 
Metallic manganese— 

94/96% carbon-free 1/9 lb. 

Per ton unless otherwise stated, 
basis 2-ton lots, d/d Sheffield works. 


6/-1b. Mo. 
1/9 Ib. 
5/1 Ib. 


|.£190 to £195 
175 0 0 
8/9 Ib. 


3/9 Ib. 


18 0 0 
19 10 0 


SCRAP* 
South WaLes— £4 
Short heavy steel, 


Medium cast iron 
Light cast iron .. 


not ex. 24-in. 
lengths. . 316 6to3 19 0 
Heavy machinery 
cast iron 46 6 
Ordinary heavy 
cast iron 41 6 
Cast-iron 
chairs .. ; 46 6 
Medium cast iron 317 9 
Light cast iron .. 313 0 
MIDDLESBROUGH— 
Short heavy steel 3 14 3to3 16 9 
Heavy machinery 
cast iron 411 3 
Ordinary heavy 
cast iron 48 9 
Cast-iron 
chairs .. ‘ 48 9 
Medium cast iron 319 0 
Light cast iron .. os 314 0 
BrrmMincHam District— 
Short heavy steel 3 9 3to3 11 9 
Hematite ingot 
mould . 510 9 
Heavy machinery 
cast iron ‘ 411 9 
Ordinary heavy 
cast iron 470 
Cast-iron 
chairs .. 470 
Medium cast iron 319 9 
Light cast iron .. 314 9 
SccTLanp— 
Short heavy steel 3 14 O0to3 16 6 
Heavy machinery 
cast iron 413 9 
Ordinary heavy 
cast iron ‘ 48 9 
Cast-iron 
chairs .. : 413 9 
3 9 
3 9 
in 


* Delivered free to consumers’ works 
England and Wales. For deliveries of cast-iron 
scrap free to consumers’ works in Scotland, the 
above prices less 3s. per ton, but plus actual 
cost of transport or 6s. per ton, whichever is 
the less. All prices: Plus 2} per cent. dealers’ 
remuneration: 50 tons and upwards over three 
months 2s. 6d. extra. 


PIG-IRON* 
N.E. Coast (d/d Tees-side 


Foundry No. 1 123/- 
» No.3 120/- 
» No.4 119/- 
Forge No. 4 119/- 
Hematite No.! .. 131/- 
Hematite M/Nos. .. 130/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 131/- 
»  d/d Birm. 142/6 
Miptanps (d/d Birmingham dist.)— 
Staffs No. 4 forge . : 121/- 
» No. 3 fdry 122/- 
Northants forge 118/6 
fdry. No. 3 119/6 
fdry. No. 1 122/6 
Derbyshire forge . 121/- 
» fdry. No. 3 122/- 
fdry. No.1 .. 125/- 
Phosphorus 0.5% to 0.75% 129/6 
Phosphorus 0.1% to 0.5% 132/6 
ScoTLanp— 
Foundry No. 1,Grangemouth  119/9 
No. 3, Grangemouth  117/3 
Cleveland No. 3, —— 123/- 
Falkirk . 120/- 
Scottish hem. M/Nos. d/d.. 131/- 
SHEFFIELD (d/d district)— 
Derby forge 118/6 
»  fdry. No.3 119/6 
Lines forge 118/6 
»  fdry. No. 3 119/6 
W.C, hn atite 136/6 
LANCASHIRE (d/d eq. Man. — 
Derby fdry. No. 3 ‘ 125/- 
Staffsfdry. No.3 .. 1265 /- 
Northants fdry. No. 3 123 /6 
Cleveland fdry. No. 3 125/- 
Cylinder and — Irons 
North Zone... 168 /- 
South Zone.. 170/6 
Refined Malleable 
Birmingham and §. Staffs .. 165/6 
Cold Blast 
South Staffs 217/- 


* Prices of hematite and basic pig-iron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms and Slabs. 
Basic : 


2 s. d. 
Soft, u.t., 100-ton lots .. 1010 0 
Tested, up to 0.25% C. .. 1015 0 
Tested, 0.25 t0 0.338% C. 1017 6 
Tested, 0.33 t00.41%C... 11 0 0 
Hard (0.42 t00.60%C.).. 1117 6 
» (0.61 t00.85%C.).. 12 7 6 
» (0.86 to 0.99% C.).. 1217 6 
» (1% C.andup) .. 13 7 6 
Silico-manganese .. - MSE O 
Free-cutting = 1210 0 
Sremens Martin Acip: 
Up to 0.25% C. .. BB 
Silico-manganese .. -- 1410 0 
Billets, Blooms and Slabs ~ Forging 
and Stamping. 
Basic soft, up t0 0.25% C... 12 2 6 
Basic hard, 0.41 to 0. 60% ©. 1210 0 
Acid, up to 0.25% C 145 0 


Other Semi-products, etc. 


Tin bars amas 
Sheet bars... - 10 7 6 
*Wire rods, soft basic - 15 40 
in hard basic -- 18 12 6 
acid 22 3 6 


* Subject to rebate. 
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FINISHED STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel bars, sections 


plates joists and hoops is obtainable in the home 
trade under certain conditions.] 


8. d. 
Plates, ship (N.E. Coast)... 14 3 0 
Boiler plts. (N.E. Coast) .. 15 0 6 
Chequer plts. (N.E. Coast) 15 13 0 
Angles, over4.un.ins. .. 1313 0 
Tees, over 4 un. ins. -- 1413 0 
Joists, 3 in. x 3 in. and up 13 13 0 
Rounds and ean 3 in. 
to 5$in. .. 1413 0 
Rounds under 3 in. to fir in. 
(untested) 
Flats—over 5 in. wide .. 1318 0 
» 5in. wide and under... 15 8 6 
Rails, heavy, f.o.t. -. 1215 6 
Hoops 16 3 6 
Black sheets, 24 g. (4 t. lots) 19 7 6 
Galv. cor.shts. ( , ) 2212 6 
Galv. flatshts. ( , ) 23 2 6 
Galv. fencing wire, 8g. plain 24 7 6 


FINISHED IRON 


£s.d 
CROWN IRON : 
England and Wales 
No. 3 BARS: 
England and Wales BS 
Ireland, f.o.q. wae 
No. 4 Bars: 
England and Wales © 
— f.0.q. ae © 
Str 
and Wales O 
STAFFS MARKED BARS, f.o.t... 18 0 0 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated, 
June 27, 1940. 


Dols. 
No. 2 foundry, Phila. 24.84 
No. 2 foundry, Valley 23.00 
No. 2 foundry, Birm. 19.38 
Basic, Valley 22.50 
Malleable, Valley. . - 23.00 
Grey forge, Valley a . 22.50 
Ferro-mang., seaboard .. - 100.00 
O.-h. rails, h’ y, at mill .. 40.00 
illets 34.00 
Sheet bars 34.00 
Wire rods 2.00 
Cents. 
Iron 2.25 
Steel bars 2.15 
Tank, plates 2.10 
Beams, etc. 2.10 
Skelp, grooved steel 1.90 
Steel strip 2.10 
Steel sheets a2 2.10 
Sheets, galv., No. 24 3.50 
Wire nails 2.55 
Plain wire 2.60 
Tinplates, 100-1b. ‘box $5.00 
COKE (at ovens) 
Welsh foundry 42/6 to 44/- 
» furnace 31/6 to 33/- 
Durham foundry se oe 
furnace .. 33/5 
Scottish foundry .. ae 42/6 to 47/6 
»  furnace.. 31/6 
TINPLATES 


f.o.b. Bristol Channel ports 
1.C. cokes 20 x 14 per box 29/- to 30/- 


» 28X20 4» 58/-to60/- 
» 20X10 4 42/-to43/- 

»  18%x14 , 30/6 to 31/6 
CW. 2x14 , 28/-to29/- 
28x20 , 56/- to 58/- 

20x10  40/-to 42/- 

183 x 14 ,, 
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NON-FERROUS SCRAP Clean fired 303 S.A. cartridge £ s. d. NEW BRASS TUBES, ™- Per Ib. PHOSPHOR BRONZE 
(Official Maximum Prices, per ton ex cases - 47 0 Solid drawn tubes .. 134d. Per lb. basis 
Works.) 70/30 turnings, ‘clean and baled 43 0 Brazed tubes . 154d. Strip .. 13}d. 
£ s. d. Brass swarf, clean, free from Rods, drawn .. 1ljd. Sheet to 10 w oe 133d. 
Bright untinned copper wire, iron and commercially dry 34 10 0 Rods, extd. orrlld. .. 8id. Wire .. 15$d. 
in crucible form orin hanks 57 10 0 New brass rod ends, 60/40 Sheets to 10 w 103d. Rods .. 15}d. 
No. l copper wire .. O08 quality 38 10 Wire .. 10jd. Tubes .. 203d. 
No. 2 copper wire .. 55 10 0 Hotstampings and fuse metal, Rolled metal . Castings 17d. 
Copper firebox plates, cut up 57 10 0 60/40 quality ‘ 38 10 0 Yellow metal rods - we 84d. Deliv ery 3 owt. free. a 
Clear untinned copper, cut sei 56 10 0 Admiralty gunmetal, 88- 10-2, 10% phos. cop. £35 above B.S. ” 
Braziery copper 53 10 0 containing not more than COPPER eA ete. 15% phos. cop. £40 above B.S. 
Q.F. process and shell-case 4 per cent. lead or 3 per cent. Solid drawn _— oe 143d. Phosphor tin (5%) £40 above 
brass, 70/30 anes free zine, or less than 9} - Brazed tubes . Air es 143d. price of English ingots. 
from primers 49 0 0 cent. tin .. - 72:0 0 Wire .. 94d. C. Ciirrorp & Son, LimiTEp. 
AVERAGE MONTHLY PRICES OF STEEL RAILS 
Year Jan, Feb. March | May | June July Aug Sept. Oct. Nov Deo. 
£8. d. £ed4 £8. £8. d. d. £ a. d. £8. 4. £8. ga 4 £ 4. £ a. 4. £ s. 
1925 900 900 900 900 815 0 810 7% 810 0 810 0 810 0 8 40 8 00 8 00 811 7 
1926 800 8 00 800 800 8 00 8 00 8 0 0 8 76 810 0 810 0 810 0 810 0 8 811 
1927 810 0 810 0 810 0 8 2 6 8 2 6 8 2 6 8 2 6 8 26 8 2 6 8 3 0 860 860 8 410 
1928 8 6 0 8 6 0 8 6 0 86 9 8 6 3 8 6 8 810 0 810 0 810 0 810 0 810 0 810 0 8 7 % 
1929 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 y 
1930 8 0 0 810 0 810 0 810 0 810 0 $10 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 F 
1931 8 9 6 sys 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 76 8 7 6 8 7 6 8 7 6 8 7 6 878 y 
1932 8 7 § 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 876 a 
1933 8 7 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 ss 876 
1934 8 7 6 8 7 6 s 7s 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 76 876 
1935 8 7 6 8 76 8 76 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 76 8 7 6 
1936 ne | 8 7 6 8 7 6 8 7 6 8 7 6 8 7 6 8 76 8 76 8 7 6 8 7 6 8 7 6 8 7 6 876 
1937 8 7 6 zs | S786 8 7 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 91010 
1938 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 
1939 910 0 910 0 910 0 910 0 910 0 910 0 910 0 910 0 93 0 93 0 10 3 0 10 3 0 911 0 
1940 10 3 0 11 3 0 11 3 0 11 3 0 11 3 0 -- 
AVERAGE MONTHLY PRICES OF EAST COAST HEMATITE MIXED NUMBERS AT MIDDLESBROUGH* 
Year Jan. Feb. March April May June | July Aug. [ Sept. Oct. Nov. Dec. Average 
d da 8. d. a. a. d 4. 8. 4. 4. 
1085 eo ee 87 5 85 9 84 7 82 6 80 1 72 3 77 1 75 7% 6 ry 7% 7 9 76 60 78 
77 9 77 76 77 78 0 70 af 81 9 83 48 ar 6 90 si 7 
90 0 86 88 80 6 78 0 76 6 75 75 0 72 9 71 9 70 2 
1928 ee ee 7% 69 7% 68 9 70 0 70 0 3 68 7 69 2 70 0 70 0 70 3 68 
1928 ee ee 71 6 72 73 6 74 0 74 0 74 «21 74 9 75 6 76 1¢ 76 8 78 «1 79 74 
1980 78 0 76 9 75 0 0 71 0 71 0 71 0 71 0 70 70 4% 73 3 
1981 ee ee 70 0 69 0 68 0 66 8} 65 1f 63 62 9 61 1 65 0 65 0 65 0 65 0 65 6 
1982 ee oe 64 10 64 3 63 6 63 6 63 6 62 7 62 0 60 6 60 0 59 3 59 0 59 0 61 10 
1083 ee ee 0 59 0 59 0 59 0 589 0 59 0 59 6 59 0 59 3 60 7% 62 6 62 6 50 8t 
1084 ee 62 6 65 0 67 6 67 6 67 6 67 6 67 6 67 6 68 0 68 6 68 6 68 6 67 2 
1985 ee 6 68 6 68 6 68 6 68 6 68 6 69 7% 70 6 70 6 70 6 70 6 70 6 69 5t 
1086 ee on 70 6 75 3 76 6 76 6 77 «4 80 0 85 0 85 0 85 0 85 0 85 0 85 0 se 6 
1087 ee 97 6 97 6 97 6 97 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 14 2 
140 124 127 0 127 0 127 0 127 0 197 0 =" =" 


* Since March, 1934, delivered works; previously f.o.t. furnaces. NOoTs.—Prices of hematite have since July 1, 1936, been subject to a rebate of 53. under certain conditions. 


WILLIAM JACKS 


INCHESTER: HOUSE, OLD BROAD ST., LONDON, E.C.2. i 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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WILLIAM JACKS & 
HOPE ST., GLASGOW, C.2 
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(4 remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


JFOUNDRY MANAGER seeks situation. 
. Resourceful and practical; strict discip- 
linarian; wide experience of mass production 
from highly mechanised plants, of first-class 
automobile. castings intricately cored. Can 
handle labour; able to get maximum produc- 
tion. Must be positive opportunity of em- 
ploying energy and ability—Box 370, Offices 
of THE FouNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


JROREMAN REQUIRED for large non- 

ferrous foundry in Midlands. Applicant 
must be able to control labour and be ex- 
perienced in manufacture of large castings in 
manganese bronze, phosphor bronze and gun- 
metal. Position permanent one to suitable 
applicant. State age, experience and salary re- 
quired.—Box 378, Offices of THE FouNpRyY 
TRADE JOURNAL, 3, Amersham Road, High 
Wycombe. 


OREMAN WANTED for small but well- 
equipped Jobbing Foundry, in East 
England, doing general engineering work. 
About 12 men and boys employed. Iron and 
non-ferrous work. Apply:—Box 374, Offices 
of THE FounpRyY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


FhOUNDRY FOREMAN and MANAGER 

for Modern Jobbing Foundry of 15 to 20 
tons per week capacity. An opening occurs 
for a smart Cast Iron Moulder who has had 
a thorough practical position and capable of 
buying his own materials for charging furnaces. 
Good salary, a share of profits and full agree- 
ment. This is an exceptional opportunity for 
a smart man particularly if with some trade 
connection. Full particulars at interview. 
Reply to:—Box 380, Offices of THE FOUNDRY 
TRADE JOURNAL, 3, Amersham Road, High 
Wycombe. 


MANAGER, must have com- 

mercial and technical knowledge of all 
foundry requirements including peacework 
rates for tub, stump, and hand machine plate 
work in Malleable and Grey Iron Foundry in 
Midlands. Knowledge of machines, lathes, 
etc., is essential, also experience in controlling 
pattern shop. Only those who have held 
managerial positions need apply, giving ex- 
perience and salary required, to:—Box 384, 
Offices of THE FouNpDRyY TRADE JOURNAL, 3, 
Amersham Road, High Wycombe. 


EMPLOYMENT REGISTER. 
Oorrespondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of ‘this service. 


POSITION required by advertiser in Grey 

Iron Foundry, whose experience em- 
braces executive and administrative posts. 
’ Thorough knowledge of costing, production, 
commercial and sales departments. Extensive 
connections. (382) 


XPERIENCED FOUNDRY MANAGER 
requires re-engagement. Had full charge 
iron, brass foundries, pattern shop, well-known 
firms. High-grade general engineering castings 
including repetition and mechanised foundry 
experience. (383) 


JFOUNDRY MANAGER and Metallurgist 

desires re-engagement. Experiences in 
both capacities with well-known firms engaged 
on high-grade engineering castings from small 
repetition work to 15 tons. Experience with 
cupolas, rotary, open-hearth and crucible fur- 
naces. (384) 


NOTICE 


MACHINERY—Continued 


NOTICE IS HEREBY GIVEN that DR. H. 
se KLOPSTOCK, the proprietor of Patent 
No. 409,525 relating to the Low Temperature 
Welding Process, and THE FRANCOIS 
CEMENTATION COMPANY, LIMITED, 
his exclusive Licensees, brought an action in 
the High Court of Justice against the 
SUFFOLK IRON FOUNDRY (1920), 
LIMITED, claiming that the “ Sifonil ” process 
of Low Temperature Welding was an infringe- 
ment of all the claims in the said Patent. 
After a complete investigation by experts on 
behalf of all parties, the Suffolk Iron Foundry 
(1920), Limited, admit that the Patent 
No. 409,525 protecting the Gussolite Process 
and the welding rods employed therein is a 
valid Patent and have undertaken to abandon 
and withdraw their *“ Sifonil” process and rods, 
and to cancel their “Sifonil” Trade Mark. 
The Suffolk Iron Foundry (1920), Limited, also 
undertake to request their customers to dis- 
continue the use of the “ Sifonil” process and 
any rods purchased for that purpose. The 
action is accordingly withdrawn. This Notice 
is issued by the Francois Cementation Com- 
pany, Limited, and the Suffolk Iron Foundry 
Company (1920), Limited. 


MACHINERY 


ANTED. -— Secondhand Zimmerman 

Moulding Machine, Type P.W.1. State 
price and where seen.—Box 368, Offices of 
THE FOUNDRY TRADE JOURNAL, 3, Amersham 
Road, High Wycombe. 


CUPOLAS 
6 ft. dia., 10 tons per hr. 
3 ft. 6 in. dia., 3 tons per hr. 
2 ft. 6 in. dia., 15-cwt. per hr. Cupolette. 


PNEUMATIC MOULDING MACHINES 
Macdonald Jolter, table 72 in. by 54 in. 
Tabor 16-in. Shockless, table 72 in. by 48 in. 


Tabor Portable Shockless Rollover, table 
40 in. by 30 in. 


Tabor ditto, table 27 in. by 20 in. 
Tabor 21 in. by 16 in. squeeze. 


Zimmerman Type R.P.W.2 Jolt Squeeze 
turnover, table 36 in. by 20 in. 


Mumford Type (Jackman) Swing Headpress, 
13 in. by 15 in. and 14 in. by 16 in. 


Mumford Pneumatic Core Jolters having 
15-in. by 20-in. and 12-in. by 12-in. tables. 


Britannia No. 1 “Coventry” Pneumatic 
Turnover Jarr Ram, table 30 in. by 28 in. 


Rotoil Oil Sand Mixer. 


50 Air Compressors; 500 Electric Motors, 
Dynamos, etc. 


S. C. BILSBY, amicz., AMLEE. 
CROSSWELLS ROAD, LANGLEY, 


Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD,LTD. 


17 BABCOCK & WILCOX WATER TUBE 

BOILERS, heating surfaces 4,410 to 5,540 
sq. ft. Pressure 200 Ibs. per sq. in. with 
ECONOMISERS MECHANICAL STOKERS. 


COCHRAN BOILER, 7 ft. 6 in. by 3 ft. 
3 in. gas fired, w.p. 100 Ibs. ican 


COCHRAN BOILER, 8 ft. by 3 ft. 9 in. by 
100 Ibs. w.p. 


Write for “ Albion” Catélogue 
ALBION WORKS, SHEFFIELD 


‘Grams: “ Forward.” "Phone: 23001 (15 lines). 


FOR SALE.—Transverse Testing Machine for 
Cast Iron, etc. Reasonable price.—Gray, 
Mitcham 2262. 


[Two NEW Core Blowers, suitable for air 
bombs or shells; also new shotblast; 
reason for selling, change of process.—Box 382, 
Offices of THE FOUNDRY TRADE JOURNAL, 3, 
Amersham Road, High Wycombe. 


B's FOR SALE—GOOD ONES. 


20-ton Ladle, new, by Evans. 

18-ton Ladle, good as new, by Stevenson. 
16-ton. Ladle, as new, by Stevenson. 
15-ton Ladle, as new, by Stevenson. 
12-ton Ladle, good condition. 

10-ton Ladle, good condition. 

6-ton Ladle by Thwaites. 


All above, worm and bevel geared. 


ALEX. HAMMOND, 
14, Australia Road, Slough. 


GQAND MIXERS AND AERATORS.—The 

“ Breakir ” Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. BREALEY & Co. Ltp., Station Works, 
Ecclesfield, Sheffield. 


MISCELLANEOUS 


ADVERTISER with established connection 
= amongst foundries in the Midlands, has 
orders to place for Ganister, Firebricks and 
Crucibles—Box 386, Offices of THE FOUNDRY 
TRADE JouRNAL, 3, Amersham Road, High 
Wycombe. 
ANTED.—Two-, four- or six-point Re- 
cording PYROMETER, Range 0-1,200 
deg. C. State type, condition and price.— 
Box 376, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


“A STUDY IN ECONOMY” 


ACTUAL MANUFACTURES 

BY USING OUR 
Foundry Blackings, Facings, Parting Powder, 
Core Gum, Terra Flake, Talc Coal Dusts, 
Ganister, Ceylon Plumbago (Imports direct). 
We definitely help to produce perfect Castings. 
Only the best minerals used in the making. 
A trial order will convince users of their 
economic value. 


JOHN & C. DURRANS, 
Works, 
NEAR SHBFFIELD. 


Telegrams : 
Facings, Penistone. 


Telephone : 
128 Penistone. 


"Phone: 22877 SLOUGH 
TWO NEW Core blowers for bombs. 
TWO NEW Shotblasts for bombs or shells. 


JOLT SQUEEZE “JACKMAN” MOULDING 
MACHINES, 14’ x 16’, as new. £90 each. 


“ NICHOLLS ” Joltsqueeze 18” x 14”. £90. 
Morgan 250 Ib. Tilting Furnace. 
Monometer }-ton Semi-rotary. 


NEW PIT FURNACES 150 lbs. capacity, oil 
or coke fired. each. 


NEW SHOTBLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


PLAIN JOLT RAM, with table 54 ins. 
square, cyl. 12 ins. dia. q 


Avex. HAMMOND 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 
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